Monitoring: Peak Flow vs. Symptom 



Peak Flow-Based Compared to 
Symptom-Based Written Action Plans 

Question 

Compared toj^^^^actlon^^pims^sed on symp- 
toms, does me of a written Mctim plan based on 
peak flowmmlt^mg impmvehutcomes? 



;thr 



Evidmce neither suppbit^ Mr refutes the bepefits 
of wnften action plans fc^l on peak flpw mhi- 
toring coinpared to symptom-based piam in^ 
improving liealtli care utilization^ Sfptoms, , * 
or lung fimctipn. Just four studies; ohe includSig 
children, were availa^e, and these studies had ' 
limitations (e.g., inadequate sample sizes and' 
power to detect differences or potential bias igi 
patient selection). The evidence does not f lei 
show that a peak flow-based action plan is b^fe 
but equivalent benefits have been demonstrated 
(Evidence B). Patient preferences an^circumstances 
(e.g., inability to recognize or reporUlg^ and 
symptoms of worsening asthma) m^waifrant 
choosing peak flow monitoring. ; 



Efforts to teach, encourage, and persuade patients 
to use a peak flow meter can be costly. Review of the 
question would help discern whether physician and 
patient time, energy, and money are warranted in 
terms of disease-related outcomes. 



Systematic Review of the Evidence 

The following description of the SRE is an adapta- 
tion of the evidence report, including direct excerpts, 
submitted by the Blue Cross Blue Shield Association 
Evidence-Based Practice Center. (See Introduction, 
Methods.) 



Methods of Literature Search 



iiil 



The EPR-2 recommendations have not been . 
changed. It is the opinion of the Expert Panel that 
peak flow monitoring for patients with moderate or 
severe persistent asthma should be considered because 
it may enhance clinician-patient communication and 
may increase patient and caregiver awareness of the 
disease status and control (Evidence B). 



Rationale for the Question 

The EPR-2 contains descriptions of the data available 
to assess asthma-related outcomes associated with 
peak flow monitoring. The EPR-2 Panel made clear 
that studies conducted at the time of EPR-2 were 
limited in number and quality and that findings were 
contradictory. Some guidance was available in 5ie 
existing research related to patients with moderate 
or severe asthma who might benefit most from peak 
flow monitoring. It was considered useful to search 
the literature for additional, more recent studies. 



%he fividfence review included studies that lasted at 
^leastl^ weeks and that compared the use of a peak 
^tlowjpieter-based plan plus medical management 
||, a'l^ plan plus medical 

i®!i3gement diilerent schedules of peak flow 
^onitoring, or the use of peak flow monitoring for 
routine chronic management vs. acute exacerbations. 

c%parison ot peak flow monitoring to symptom 
itibniMng was considered a strong approach, as 
\uete is widesjiriad agreement among clinicians that 
patients should closely mogjtor their asthma symp- 
toms. Peak flow monitoring values are thought to 
be beneiiclal objective measures that help patients 
determine the need to adjust Iheir medicines and 
^dentify potentially urgent situation^ Their use in 
ptient self-manafeOTeht is thiis de^dent on an 
action plan provided by a clinicfjiii/Therefore, all 
studies included in the SRR compared peak flow 
monitoriA^|based written action plans with 
symptorri-B|ted written action plans. 

I Summary of Findings 

Studies 

Four studies met SRE mclusion criteria to assess 
the differences in outcomes when using a peak flow 
monitoring-based written action plan or a symptom- 
based action plan. (See the key evidence tables in 
this section). None of the studies met SRE criteria 
for high quality. In addition, the studies included m 
the review had significant lunitations (e.g., all four 
studies had insufiHcient power to detect differences 
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between treatment and control groups). Further 
methodological weaknesses were noted in the ques- 
tion on written action plans, because three of the 
studies were included in both reviews (Cowie et al. 
1997, Cote et al. 1997, and Charlton et al 1990). 



asthma management. The literature does suggest 
which patients may benefit most from peak flow 
monitoring. (See box 1, Peak Flow Monitoring 
Literature Review.) 



Results of Studies ' 

Three of the four documented no signiticant 
differences on any%utcome measm e between peak 
flow m&nitoring-based plans and symptom-M||d 
plans. One study reported a dillerence in total ' 
emergency^department visits in tavor ol tiie peal|. 
flow monitoringl|ased plan (Cowie et al. 1997)/ 
These findmg^ aie presented in tifi^ey evidea^^ 
tables m this section. However, the signiticant 
methodoiogic weaHl^sses of the studies, as no^d 
earlier, limit the con&lf^te. For example^pflie study tcal^ 
reportmg reduced emergency department visi^^ did seil-^^ ^ 
not compare change from baseline among groups, ^ ' 
and the data suggest the effect may be attributable ^ . ' i u 
to a subset of patients who had %^ry Mgh frequency 
of emergency department visits, '^^r ,, \^ifUp' 

t 

In summary, the available evidence neither supports 
nor refutes the use of peak flow monitorin^f asedt 
action plans vs. symptom-based plans in im ' 
outcomes. 



A systematic review of the evidence conducted in 

2002 concluded thai evidence at this tiine does 
not clearly sijow thai a peak flow monitoring -based 
action plan is beU.er than a syniptoni monitoring- 
based plan in improving outcomes, but it does show 
similar beneOls (SRIv-Iwidence B). In the opiiiion 
of the f^xpeil Panel, tfiere are two distinct arguments 
for keeping the recommendations to consider peak 
, ; monitoring for patients with moderate or severe 
, lent asthma: (1) peak flow monitoring appears 
. . vide a .-j to enhance clinician-patient coin- 



either peak flow or symptom 
, appears to increase patient awareness 
^^arus and control thereby helping 
^ to their disease. 



. eill: 



fhcih 




Recommendations for EPR Update 

Current EPR-2 recommendations should not be 
changed untU there is clear evidence that one 
monitoring method is superior to another. The 
Expert Panel recommends the following blue text 
be incorporated mto EPR-2. 

Component 1: Measures of Assessment and 
Monitoring; Peak Flow^ Monitoring 
(pages 28 through 33 in EPR-2) 

Peak flow monitoring can be used for short-term 
monitoring, managing exacerbation, and daily 
long-term monitoring. When used in these ways, 
the patient^s measured personal best is the most 
appropriate reference value. Thus far, the few 
studies that have isolated a comparison of peak 
flow and symptom monitoring have not been suffi- 
cient to assess the relative contributions of each to 



b V ill, if taught and 

eyually effective 
i^^ -i^e B) .dfr'-^nces for objective 

me«^ure^^ ^'^^yatiej>% «.mstances, sud! as 
inabiir A perr ip^t signs and syrnp- 

torns of vfi^ening^ ' wmj- ' he i ise of peak 
now monitoring? ^ ^ .e ^^"'^ .,^,>e Expert Panel 
^ i'4 the associ: ;^ ^ . ' . . ^ ..Mitent tune, energy, 

'\ This' 
n that 
■e ? Jlow 



osts are, the 



Qed 



\ however, cliange V" 
all i-^i:>p>/' with persisier^ 
metef5\i know how to 



The lixperi "IV 
iii:erature ana ir* 



roncliidesf . \sls of this 

.^-^ J s opinion, liiat: 



Patients witii moderate or severe persistent 
asthma should learn how to monitor their 
PEF and have a peak flow meter at home. 

Peak flow monitoring during exacerbations 
of asthma is recommended for patients with 
moderate or severe persistent asthma to: 

♦ Determine severity of the exacerbation. 

• Guide therapeutic decisions (see component 
3, Managing Exacerbations, and figure 4-5) in 
the home, clinician s office, or emergency 
department 
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■ Long-term daily peak flow monitoring is 
helpful in managing patients with moderate 

or severe persistent asthma to: 

• Detect early changes in. disease status that 
require treatment. 

• Evaluatarespjnses to'chan^fes in therapy. 

• Provide' assessment of seventy for patients 
witfcpcitfr perception oi air now obstruc- 

tio^' .^^^ ^ ^ 

j^ik* Afford a quantitative me^surf ,of impair- 



If Idhg-term dail^ pepk fldw monitonng is 
noyiisea; a short^grn^- to 3-A^pi^iiad 
of peak tlow monitoring is refcommended fl?^^^ 

• Evalulte responses to ch^geph chronic ' 
mainte^ipee therapy. - ^^'^ ^J^y 

• Identify^femporal relationsh%.petf^^een 
changes in PEF axid exposure to environ- 
mental or occupational irritants or 
allergens. It may||e>hecessary to rete^J|;^F' 
4 or more times a day^^han~\feun^l95). 

• Establish the individual patient s personal 
best PER 1 



tant to the effective self-management of asthma. 
The nature and intensity of self-monitoring should 
be individualized, based on such factors as asthma 
severity, patient s ability to perceive or report airflow 
obstmction, availability of peak flow meters, and 
patient preferences. 



Recommendations for Future Research 

The utility of peak flow monitoring and the circum- 
stances where it is beneficial continue to be salient 
issues in asthma self-management. The following 
questions for research deserve attention: 

m Dgm^ peak flow monitoring provide benefits over 
symptom monitoring? Studies of adequate power 
am iieeded to settle the question. 



m The Expert Panel does not reco«iend long- 
term daily peak flow monitoringttor patients 
with mild intermittent or mild pei sistej^ 
asthma unless the patient, family, ancf otI^ 
clinician find it useful in guiding therapmf||| 
decisions. Any patient who develops severe 
exacerbations may benefit from peak flow 
monitoring (Evidence B). 

Limitations of long-term peak flow monitoring 
include: 

m Difficulty in maintaining adherence to monitoring 
(Reeder et al. 1990; Chmelik and Doughty 1994; 
Malo et al. 1993), often due to inconvenience, 
lack of required level of motivation, or lack of a 
specific treatment plan based on PEE 

■ Potential for incorrect readings related to poor 
technique, misinterpretation, or device failure. 

Whether peak flow monitoring, symptom moni- 
toring, or a combination of approaches is used, the 
Expert Panel believes that self-monitoring is impor- 
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Wttfh patients (e.g., those with more severe 
^m^t, ot different ages, or with special circum- 
staflf es oi^greirrei^anguage or literacy concerns) 
are most likely to benefit from peak flow moni- 
tailig?#ti^^^^ children are especially needed 
^fd^nMepLnuy not report symptoms as 
'or r^d^l^^dults. 

What tfpe of beneflts.can be accmed from peak 

flo^rnq|||tQriiig? 

• Idliitfi^tiiR ot piecipitants to symptoms? 

• More timely adjustment of medicines? 

• Improved ||rcd|l4on oi airtlow obstmction? 

^^^^^ ''^iil|ti^iiiiilli^ 

Is peak flow m^gpn^^poreJikely to be used 
by patients regul^^ instead of only during 
exacgbations? Short tenn vs. long term? What 
are the relative benefits of short term use in 
prodiiMiig disease-related outcomes? 



The SRE stimulates questions that go beyond those 
related to written action plans and peak flow vs. 
symptom monitoring. Answers to the following 
related and important research questions may 
enhance efforts to educate patients and foster 
self-management: 

m Which components of self-management interven- 
tions are most powerful (i.e., account for the 
greatest variance in disease-related outcomes)? 
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m What is the minimum core of infonnation and 
skills required in self-management interventions 
to produce desired outcomes? 

■ Which types of interventions (and which of their 
components) are most effective givefcthe patient's 
disease severity? 







Which members of the health care team or 
education partners (e.g., teachers and social 
workers) best provide which components of 
self-management education? 

What new venues (e.g., worksites, community 
centers, churches) might provide greater access 
to patients who are members of underserved 
populations? 



HI 



Hi* 



IIIBii 
■(iiiiiilliiii 
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Key Evidence Tables 



Table 2-4, Study Characteristics 









< ' . J'" ^ 




PFM-based acti^- " ';j\r taction plan 


Cowic, Ri-\n!, 
Underwood . 
./ttal- 1997 , 


Randomized: 
paralleL controlled 


Country: Canada 
Funding: Foothills 
Hospital, Calgary 

o Tx Setting: 
' Primaiy/specialty 
coirmiriation, 

university 

Muiticeiiter 


Patient eligibility based on 
symptoms and utilization. 

Inclusions: Treatment for an 
exacerbation of asthma in an ER 
or attending a university asthma 
clinic; histoiy of receiving 
urgent treatment for asthma in 


Subjects were recruited by 
contacting those who had been 
treated for an exacerbation of 
asthma in an emeigency depart- 
ment or those attending a 
university asthma clinic with a 
history of having received urgent 
treatment for their asthma in 
the previous 12 months. 


Cote, Cartier^^ ^ 
Robichaud^ ,f 
etal. 1997 ' 


Randomizea; 
parallel, cuntroilcd 

til. 'IBII 
■■■ 


^ ;(?o1ptfyrbaiiada\ 

^ Funding: P}iaiti|,,^ 
Ind,, gi-ant^^ '^^^^^^^^ 

. Tx Setting: 

^lonunivcfsity 
M|lticcnt|r ^ 


Patient eligibility based on lung 
fun^^On and symptoms. 

FEV| Postbronchodilator 
S^Oi» of predicted; PEF 
;j mmffium 85% of predicted; 
PEF Y|riability mmimum 0%; 

Me^^lioline 

EtdMoiir Previoijs enrollment 
in agi astiima edu^ox^al 
^lijgfam ^ ^ ^; ^ 


In discussion "although the 
control group received more 
than the usual care treatment, 
none received book, none had 
written action plan, none had 
structiued education or PFM 
at home after mn-in"; iiin-in = 
2-6 weeks; diagnosis of asthma 
included need to take daily 
anti-inflammatory agents; were 
excluded. 


Turner, Taylor, 
Bennett et al. 1998 


Randomized; 
parallel, controlled 


Country: Caimda 

Figding: Pharm. 
lRfc+ other, 
not specified 

Tx>flttiiig^Primaiy 
care, noiiu^^renity 


Pati(^||jiigtb!Iity based on lung 
tunctlon- and symptooisa^^ 

Inclusions: Mcthacholine PC20 
maximum 7 J; using inhaled 
corticosteroids 

ExcluMoiis: Previoffl^FM^isi*; I 
signiticant comorbMl&dition^ 


Patients were randomized after 
stratification for severity of air- 
way responsiveness using values 
ofPC20 mcthacholine <2 
mg/mL or >2 mg/mL. 
150 screened, 117 enrolled. 


Charlton, Charlton, 
Broomfield 
et ai. 1990 


Randomized; 
parallel, controlled 


Country: Uiilted 
Kingdom 

Funding: Clare 
Wand Fund, 
Scientific 

Foundation of RCP 
Vitalogap 

Tx Setting: 
Specialty care, 
nonuniversity 


Patient eligibility based on 
..symptoms only j 

m 

Inclusion: Patients on repeal 
prescribing registei'^; 


Patients were not randomly 
seiecte^;jf|ir participation. 
Ifc^^Ss^fi sent to patients on 
repeSt prescribing register, 
and invited them to make an 
appointment with a nuree. 



Source: 

Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: Evidence Report/Technology Assessment Number 
44. AHRQ Publication No. 01-E044. Rockville. MD: Agency for Healthcare Research and Quality September 2001 . 
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Table 2-5. Lung Function Outcomes: FEVj 




Treatment Duration 
(weeks) 



Peak flow meter (PFM) -based action plan vs. symptom- based action plan 



Turner, Taylor, Bennett et ai, 
1998 



Symptom-bas<d 
action plan 

iTM-based action 



48 
44* 



Charlton, Charlton, Broi 
et al. 1990 - - 



SytBptoffl-based 
action pian 

PFM-teed action 
plan 



Cowie, Revitt. Underwood 
etal. 1997 



Syniptoin-based 
action piib 

PFM-based action 
plan 



45 

K 46 



48 

44" 



Cote, Cartier, Robichaud 
etal. 1997 



Symptom-based ^ 
action plan 



[ action 



45 
"50 



■11 



24 
'24' 



Table 2-6. Symptom Score C ^i^^nmes 



Citation 




Turner, Ikylor, Bennett et al. 
1998 


Symptom-based 
action plan 




48 


1 24 




PFM-based action 
plan 


44 


44 ^ 


'Ma. W 
■ 




Charlton, Chailton, Broomfield 
et al. 1990 


Symptom-based 
action plan 










PFM-based action 
plan 










Cowie, Revitt, Underwood 
et al. 1997 


Symptom-based 
action plan 


45 


45 


24 




PFM-based action 
plan 


46 


46 


24 




Cote, Cartier, Robichaud 
et al. 1997 


Symptom-based 
action plan 


45 








PFM-based action 

plan 


50 
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Baseline FEV,* 






P-Value Comparison Comments 
















78.7+/- 18.9% of predicted 


86 1 (mean) % of 

■ predicted 






FFV in T mpan KD^ 

was 2.86 (0.88). 




78,1+/- 19.7% predicted 


« aSjmcan)%of 
^Iffiicted 


NS 


Absolute value, 
Tx vs. Cti 


FEVi in L, mean (SD) 
was 2.84 (0.86). 




, r^^ 
























79 +/- 18% of predicted 








Number of subjects 
with <60% predicted 
was 8. 




82+/- 20,5% of predicted 






Number of subjects 
with <60% predicted 
was 9. 
















\ 









* FEV, pre- or postbronchodilator stilis unknown unless o^wise Indicated. 
Source: 



Blue Cross and Blue Shield Association Tech^^y Evaluation Cenfe ^ti|agi5ment of 
44. AHRQ Publication No. 01-EO44. Rockvie. MD:^ Agency for HoaltHSre Resea;ch 



Inie '^^IHa:. Evidence Report/Technology Assessment Number 
aif. Sep%rnber2001. 



Baseline Daytime 
Symptom Score 



9.1 (mean; scale, 0-24) 



8.2 (mean; scale, 0-24) 




5.2 (mean; scale, 
0-24) 



3.2 (mean; scale. 
0-24) 



iliipii 
liiiiB 



Not sure if reported score is 
actually a mean; daytime score 
is Vitally overall score where 24 
IS max and higher value = more 
asthma symptoms. 



Not sure if reported score is 
artuaiiy a mean; daytime score 
is really overall score where 24 
is max and higher value = more 
asthma symptoms. 



^ Treatment comparison-absolute value, Tx vs. Cti 
2 Treatment comparison not specified 

Source: 

Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: Evidence Report/Technology Assessment Number 
44. AHRQ Publication No. 01-EO44. Rockville, MD: Agency for Healthcare Research and Quality September 2001 . 91 
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Ref eren CeS ^^"^ ^^^^ ^^^^^^ Association Technology Evaluation Center. Management of Chronic Asthma: 

Evidence Reportmchriology Assessment Number 44. AHRQ Publication No. 01-EO44, Rockville, MD: 
Agency for Healthcare Research and Quality. September 2001. 

Chan-Yeung III Assessment of asthma in the workplace. American College of Chest Physicians 
ConscnjitifSfcalement. Chest 1995;108(4):1084~117. 

€<- Clmim i, C|iarlion €, Broomfield J, Mullee, MA. Evaluation of peak flow and symptoms only self 
^ - manap^emciil plans tor control of asthma in general practice. BMJ 1990;301 (6765): 1355-9. 

Qqtc J, Cartier A, Robichaud P, Boutin H. Malo JL, Rouleau M. Pillion A, Lavallee M, Krusky M, 
Botilet LR Influence on asthma morbidity of asthma education programs based on self-manage- 
meut plans foiloTOg treatment optimization. Am J Respir Crit Care Med 1997;155(5):1509-14. 

Cowie Rl.x^mtt Si^, lJndc»od MP, Field SK. The effect of a peak flow-based action plan in the 
, preTOtld%texaca*^^^ of asthma. Chest 1997:1 12 (6): 1534-8. 

^^p^gerald JM. A randomized trial comparing peak expiratoiy flow 
mX^imJot patients with asthma attending a primary care clinic. 

i9983|f{2):540-6. 

iiliili'" 



Turner MO, Taylor D, l 
and symptom sijll- 
Am J Respir Grit 
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3. Prevention 



In deciding when to initiate daily tiierapy 
for patients with asthma, clinicians consider 
the goals of controlling and preventing 
symptoms, as well as the possibility of 

prc\ l uiiiig iurther progression of the 
ynderlyli|gtil|^se. This section of the 
EPR— U^te 2002 addresses the ques- 
tion ot i^lipther early initiation of daily 
liitiaiect^orticos^oid treatment is war- 
^.f^ted to prevent l^rpgression of asthma. 



.1 i 



Question 




.atment 
of Asthma 



mild olmm^derati^ 



Forpatiei 

p^psfent asihrnwdoes early midt' 
wlt/on of long-term-control therapy 
(Lte^ iqhaled corticoster^0^^ prevent 
provision of asthmB^sMlicated by 
chailges in lung fun^^ or swerf%. 
of symptm 




Sumnnary Anr^f *o the Qu^ 



IIHI 



Evidence regarding tl\e b§#t5 of early 
treatment of asthma in prevm^g the 
progression of disease is insiilli^ent to 
draw conclusions. But available evidence 
does not support the assumption/^f( ^ 
children 5 to 12 years of age with%iild 
or moderate persistent asthma experience 
a progressive decline in lung function 
(SRE-Evidence A). Further, the evidence 
indicates that although inhaled cortico- 
steroids provide superior control and 
prevention of asthma symptoms during 
treatment of childhood asthma, symptoms 
and airway hyperresponsiveness worsen 
when treatment is withdrawn (SRE- 
Evidence A). This evidence suggests that 
the therapy controls but does not modify 
the disease in this age group. Studies in 
children younger than 3 years of age and in 
adults document declines in lung function. 



Studies of whether treatment can prevent 
these declines in lung function or symptom 
severity have not yet been conducted in 
young children and are inconclusive in 
adults. Revisions to the EPR-2 are recom- 
mended to reflect the new understanding 
of the progression of asthma. 



Rationale for the Question 

A common question confronting clinicians 
and patients is: At what point in the 
disease process— as reflected by the level 
of cUnical signs and symptoms as weU the 
duration of disease — should daily long- 
term-control therapy be initiated? 
Although the effectiveness of inhaled 
corticosteroids in controlling and pre- 
venting symptoms of asthma and 
improving pulmonary function is well 
documented, an important question is 
whether Inhaled corticosteroids modify 
tfieiiitural history of the disease. If the 
progression of asthma is from airway 
inflai^^lMSi to airway remodeling and 
sorneltreversible airway obstruction, then 
anti-inflammatory medication (i.e., inhaled 
corticosteroids) given early in the course of 
nmy interrupt this process and pre- 
ent permanent declines in lung function. 
In order f(|C3^irly initiation of inhaled 
corticos^^ds t^;;more beneficial than 
delayed Injfetion, t^g assumptions must 
be valid: as a group, people with mild or 
moderate persistent asthma experience a 
P^^^ssive decline in lung function that 

Measurable and clinically significant, 
and treatment with inhaled cortico- 
steroids prevents or slows this decline, in 
addition to controlling asthma symptoms. 
A SRE was conducted to evaluate the 
current literature on the effect of interven- 
tion of inhaled corticosteroids in altering 
the progression of disease. 
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Background Information 

Addressing the question about the etfect of inhaled 
corticosteroids on the progression ot dlsi?ase requires 
answering a series of questions: What is &e 
progression of asthma? Does iitervention alter the 
progression? When is the appfopriatejime to 
intervene? The %pert f^nels rgpew of the litera- 
ture on progr^^n ot astpia is presented here 
as a coii^^xt for interpreting the studies 01uated 
inthtflR^ 4^''^ '""^'^^^ 



I Natural History of Persist 





Children ^^^^ 
It has been well eiablished that asthma^f variable 
disease: It can vary am|n^dividuals, anff^ 
progression and symptoihs caii vary within an indi- 
vidual's experience over tim|f It has been postulated 
that the persistence or mcre^e ot ^thma symptoms 
over tune is accompanied by a pciigie^p decline tn 
lung function. Recent research suggest^That this may 
not be the case; rather, the course of asthma ||ay vary 
markedly between young children, older c^iilren and 
adolescents, and adults, and this variation i^ab^Uy 
more dependent upon age than symptoms, ^^^r 



A prospective cohort study in which foUowup begm 
at birth revealed that in children whose asthma-like 
symptoms began before 3 years of age, deficits in 
lung growth associated with the asthma occurred 
by 6 years of age (Martinez et al. 1995). Continued 
foUowup on lung function measures taken at 11 to 
16 years of age found that compared to the group of 
children who experienced no asthma symptoms for 
the first 6 years of life, the group of children whose 
asthma symptoms began before 3 years of age expe- 
rienced significant deficits in lung function at 11 to 
16 years of age, but the group whose asthma symp- 
toms began after 3 years of age did not experience 
deficits in lung function. 

A longitudinal study of children 8 to 10 years of age 
found that bronchial hyperresponsiveness was associ- 
ated with declines in lung function growth in both 
children with active symptoms of asthma and chil- 
dren without (Xuan et al 2000). Thus, symptoms 
neither predicted nor determined lung function 
deficits in this age group. 



Baseline data from the Childhood Asthma 
Management Program (CAMP) study support the 
finding that the individual s age at the time of 
asthma onset influences declines in lung function 
growth. At the time of enrollment of children with 
mild or moderate persistent asthma at 5 to 12 years 
of age, an inverse association between lung function 
and duration of asthma was noted (Zeiger et al. 
1999). Although the analysis did not distinguish 
between age of onset and duration of asthma, it can 
be inferred that because the average duration of 
asthma was 5 years and the average age of the 
children was 9 years, most children with the longer 
Illation of asthma started experiencing symptoms 
^' before 3 years of age. The data suggest that these 
were the children with lowest lung function levels. 
Aft^r 4 to 6 yeat^^of foUowup, the children in the 
CAMP study, on average, did not experience deficits 
in lung growth (as defined by postbronchodilator 
FEVJ, regardless of their symptom levels or treat- 
^^ent they received (CAMP42OOO). 

The|^§p^ suggest 1^ most of the deficits m 
lufi^^ffction^^^ obs^ed in childhood asthma 
occtf in ch^^^libse/^^^fitpms begin during the 
first 3 years'of life, ai^ fe omt of symptoms after 
3 years of age usuaily^tot associated with signifi- 
||cant deficits in iung function growth. Further, at 
Meast for children with mild or moderate persistent 
as^a, there do not appear to be deticits in lung 
funkftop growth from 5 to 17 years of age. 



Thus,%g^most promisingi^^et tor interventions 
designed to pr^.^ent deficits iii iung lunctlon and 
perhaps the d^lpment of more wei e symptoms 
later in life wop||S'M those children who have 
symptoms before; 3 years of age and are destined to 
develop persistent asthma. However, it is important 
to distinguish this group from the majority of chil- 
dren who wheeze before 3 years of age and do not 
experience any more symptoms after 6 years of age 
(Martinez et al. 1995). Until recently, no validated 
algorithms were available to predict which children 
among those with asthma-like symptoms early in 
life would go on to have persistent asthma. Data 
obtained from long-term longitudinal studies of 
children enrolled at birth generated such a predictive 
index. This predictive index identified the following 
risk factors for developmg persistent asthma 
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symptoms among children younger than 3 years of 
age who had more than three episodes of wheezing 
during the previous year: either physician diagnosis 
of atopic dermatitis/ec/^eiiid ut^iag?arental history of 
asthma or two out ot ttee oi liii jpllpwing asthma- 
associated phenqtypfes—peripnerai blood eosinophiha, 
wheezing apail trom colds, or pliysician-diagnosed 
allergic ■!tii|||fe .\|3i^ the index was applied to a 
r0rth coh^raiaj«s followed through 13 years of 
Sge, 76 percent ot the ihildien who mm diagnosed 
with asdima after S-pfe of agi%adi|flositi^ predic- 
tive index; moreoverri? perggnt of thccMclren in 
this cohort who did nq| ha^^thma after 6 yeai^ of 
age Ikdaiifegative astl^^edictive inc|gi?||#re3 
years oflpjq^ ' 

Adults 



because the 6 percent prevalence rate for asthma did 
not increase in this cohort as they increased in age, 
it is likely that the subjects who reported having 
asthma did indeed have asthma rather than chronic 
obstructive pulmonary disease (COPD). It is not 
possible to determine from these studies whether the 
loss of pubnonary function occurred in those who had 
mild or moderate asthma or only in those who had 
severe asthma. Nevertheless, the data support the 
likelihood of potential accelerated loss of pulmonary 
function in adults who have asthma. 

Taken together, the^ longitudinal epidemiological 
studies and clinical trials indicate that the progression 
of asthma, measured by declines in lung function, 
varies to different age groups. Declines in lung 
functibi^rowth observed in children appear to 
piOT b/ 6 years of age and occur predominantly 



Accelerated loss ot luBg.ftinction appears to occur in 

adults with asthma^i study of adu^^ asthma ^^pti^children whose asthma symptoms started 
who received 2 weeks of high-dose precffiisone if ^ .^J beforej^ears of age; children 5 to 12 years of age 
airflow obstruction persbi^ftex 2 weeks pf tflS with niili or mo{ft%te persistent asthma do not 
chodilator therapy, the degil^rofpe^istent airtiS^ ; v^ppeai to experience declines in lung function 
obstruction correlated witfi both the severity and the 1 1 tcgj years of age. There is also evWence 

duration of their asthma (Fimic^^ et al 1985). ^^>>^ (rf prdf^f^Jve^eclining lung function in adults. 



Two large prospective epidemiological slu||ies 
evaluated the rate of decline in pulmonapfjSinction 
in adults Avith asthma. In an 18-year prospective 
study of 66 nonsmokers with asthma, 26 smdllp' 
with asthma, and 186 control participants witltfio 
asthma, spirometry was performed at 3-year intei 
(Peat et al. 1987). Seventy-three percent of the stud 
group underwent at least 6 spirometric evaluations. 
The slope for decline in lung function (FEVj) was 
approximately 40 percent greater for the participants 
with asthma than for those with no asthma. This did 
not appear to be the result of extreme measurement 
produced by a few participants, because fewer than 
25 percent of the participants who had asthma were 
measured with a slope less steep than the mean for 
those who did not have asthma. In another study, 
three spirometry evaluations were performed in 
13,689 adults (778 who had asthma, 12,91 1 who did 
not have asthma) over a 15-year period (Lange et al 
1998). The average decline in FEV| was significantly 
greater in those who had asthma (38 mL per year) 
than those who did not have asthma (22 mL per 
year). Although, in this study, asthma was defined 
sunply by patient report, the researchers noted that 



p^ptfi^the ^cpfihterventions to influence the 
'|OTgressi^n:ol|pto n^mired by declines in lung 
functioj^rw%^!^^^esp8%iveness, or the severity 
of symi^f^^^:welr»f m the SRE. 



;-SystemaiKRevi^ 




:nce 



pds of Lltiigture Search 



Theifepdwing descriltpn ^f the SRE is an 
adap^ph! Ahe evidence report, including direct 
excerpSgsubihitted by the Blue Cross Blue Shield 
Associatftii Evidence-Based Practice Center. 
(See Introduction, Methods.) 

In addition to the eligibility criteria for selecting 
studies related to all topics in the SRE (described 
in the Introduction), the criteria for selecting studies 
for this question were as follows: 

« Some or all patients started long-term-control 
medication (inhaled corticosteroids, leukotriene 
modifiers, cromolyn, nedocromil, or theophylline) 
during the study 
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AND 



• The treatment group was treated immediately 
following diagnosis of asthnm compared to a 
control group that received tlie sai|ie treatment 
after a delay . 

OR 

• The population was stratified by the duration 
of asthma p4qf to the Initiatton at iong-term- 
control mec^Klon led outcomes comjwed 

rmioss the different siirata;;:- /% 

Treatiuent duration was at least^/^f^. ^"^^^^^ ^ >^ 

At the start€)f the^^study, no more than lO.^ercf^ 
of the populatioii w^as currently being treatelfe ^ 
with or had been gontlnuously (more tl^ 1 
month) treated ih4he past with the Ign^^ 
term-control medication^fing studieci. - - 



I Summary of Findings 



Studies 



Although the objective was to review the literature 
on the effects of any long-term-control ipdic^ions 
(e.g., inhaled corticosteroids, leukotriene'ili^c^i^v 
cromolyn, nedocromil, theophylline), the available 
studies were lunited to research on inhaled cortico- 
steroids. (See the key evidence tables in this section 
for a summary description of the eligible studies.) 

Four studies reporting on a total of 475 asthma 
patients met the inclusion criteria for this key 
question: two randomized controlled trials (RCTs) 
(Haahtela et al. 1994; Overbeek et al. 1996) and two 
single-arm studies (Selroos et al. 1995; Agertoft and 
Pedersen 1994). Just one of the studies enrolled 
children who were 3 to 1 1 years of age (Agertoft and 
Pedersen 1994). According to EPR-2 classification 
of severity, two studies involved mild asthma (base- 
line FEVj greater than 80 percent predicted) 
(Haahtela et al. 1994; Agertoft and Pedersen 1994), 
and two involved moderate asthma (Overbeek et al. 
1996; Sekoos et al. 1995). Each of the two RCTs 
(Haahtela et al 1994; Overbeek et al. 1996) was an 
open-label extension of an RCT originally intended 
to evaluate the efficacy of inhaled corticosteroids. 
In these studies, the patients who were initially 
assigned to the noncorticosteroid-treated control 
group were subsequently administered inhaled 



corticosteroids at the conclusion of the original 
RCT. Each of the single-arm studies (Selroos et al. 
1995; Agertoft and Pederson 1994) analyzed a 
cohort of patients treated in a hospital-based clinic, 
where the patients were stratified by the indi- 
vidual s duration of asthma prior to initiating 
inhaled corticosteroids treatment, and outcomes 
were compared across the strata. 

The duration of the followup was 3 years in the 
randomized trials and 2 and 3.7 years, respectively, 
in the smgle-arm studies. Haahtela et al. (1994) 
treated one group with inhaled corticosteroids for 24 
Mfpths, then treated the delayed inhaled cortico- 
'^^'teroid group for 12 months. Overbeek et al. (1996) 
tr|ated one group with mhaled corticosteroids for 30 
months, iiiitiated^treatment with inhaled cortico- 
steroids in the delayed group, and followed both 

for an additional 6 months. In the single-arm 
^.It^llies, patien^starting on inhaled corticosteroids 
were foUom^ed for 2 years, in one study (Selroos et al. 
i^l995)!l|hd for.2 to 6 years (mean: 3.7 years) in the 
final itiidy (Agertof^|d Pedersen 1994). 



AlFfour trials reported lung ftmction outcomes, 
but no Iwo studies u^, tne same measure to report 
change rri lung tunetion from baseline. Neither of 
: the two RCTs (Ha^ela et al; Overbeek et al. 1996) 
' met the SRE #teri^|||it defiae highw quality 
#Udles. Neither stticlfsliaintained bh'nding to treat- 
ment throughout the course of tlie study. For both, 
the M|^of dropouts/withdrawtbl^^^ the estab- 
lished^rireshold. Analyse! were hot done by intent 
to treat or tm. manner to mlinlmi/,e dropotit bias. 
With respect to SRE asthma-specifli indicators of 
study quality, botti randomized trials established 
reversibility on tang lunction measurements and 
controlled for use el*tlier asthma medications, but 
neither study repotted power calculations for out- 
comes, adequately accounted for excluded patients, 
specified a priori which were primary outcomes for 
analysis, reported compliance, or controlled for the 
effects of seasonality on outcomes. 

A major lunitation of the smgle-arm studies is that 

patients entered the study at varying tune points in 
the duration of their disease, making it impossible 
to compare outcome data at a uniform time point. 
A second lunitation in such studies is the high 
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potential for selection bias. It is likely that patients 
who have had asthma longer will have more severe 
disease, both because of disease progression and 
because asthma is more likely to i^mit in milder cases. 

Finally the SRE literature seai^h found no prospective 
studies to address this key question in the specific 
population o&teterest. As a result, the available 
idence ^Ki studies that compared early with 
ayed inhaled corticosteroid treatment has notable 
Imitations witlrrespect to the study population, 
tpne trarpes for study entry ^od iollo^^up, clarity 
of repiuting with respect to details ot iritere||,to the 
question, and the use ot appropriate cpnto)! groups. 
For some^ti^, jt was impossible toi^^tely' ^f^^"^ 
calculate tlie Wmber of enrolled or evaiuable patMnts 
of interest, because reportmg ot one or the other" 
number was combined with other patl^ groups 
(e.g., patients who Ijwe COPD or ifi^ft|tols with 
severe asthma). " 



The SRE also included consideration of resaip^ from t 
CAMP 2000, although the researcimwas not pub- 
lished until after the SRE literature sejcirch, and the 
study design does not address the question of 
intervention timing (early vs. delayed treatment). 
The study is considered in the SRE beduse it evalu- 
ates the long-term (4 to 6 years) effect of treatment 
on lung growth and asthma symptoms in nt&re than 
1,000 children with mild or moderate asthma. 
The RCT comparing inhaled corticosteroids and 
nedocromil with placebo (all groups received as- 
needed beta2-agonists) met SRE criteria for high ' 
quality. Thus, the study provides robust evidence 
on the course of childhood asthma. 

Results of Studies 

Of the four studies identified by the SRE literature 
search, the randomized trial by Haahtela, although 
small (52 evaluable study participants), is the most 
relevant in terms of study design and population. 
The design mcludes comparisons that directly 
address the key question of interest, and the popula- 
tion is limited to individuals with mild asthma who 
were enrolled in the study at a similar point in the 
history of their disease — i.e., a diagnosis within the 
12 months prior to enrollment. The first phase of 
the study was a randomized control comparison of a 
group treated daily with inhaled corticosteroids and 



a group treated with daily beta2-agonists, and 
followed for 24 months. The second phase of the 
study was an open-label study in which 67 percent 
of the original beta2~agonist treatment group was 
given inhaled corticosteroids and followed for 12 
more months; the original inhaled corticosteroid 
treatment group was either continued on a reduced 
dose of steroid or given a placebo. Outcomes at the 
end of 3 years indicated improvements in lung func- 
tion measures and symptom scores in both groups, 
with larger increases occurrmg in the unmediate 
inhaled corticosteroid group compared to the 
delayed inhaled corticosteroid group (FEVj 0.15 L 
vs. 0.02 L; FEF 42 L/min vs. 15 L/min; PC15 5.0 
vs. 4.22 DD histamine: symptom score change of 
0.8 vs, 0.4 from a mean baseline of 2.2 on a 1 to 
10 point scale). Although these findings appear to 
I support the hypotheses that an irreversible decline m 
lung tunction can occur in asthma not treated with 
an anti-iritlammatory medication and that treatment 
Sgth inhaied corti«teroids may have an impact on 
lifeline, methodologk features of the study lunit the 
tonclusloiis that can be reached. No statistical tests 
of signltiCHiice were performed comparing baseline 
and S yeapoutcomes between the immediate and the 
*la|ed treatment groups, and the differences are of 
unknown clinical signiticance because the magnitude 
is ot a size that could be explained by bias. Bias may 
have occurred due to the lack ot strict comparability 
between the double-blind and open-label phases of 
the trial, lack ot controls tor doses ot inhaled 
corticosteroids, and a highjate ot withdrawal from 
.:the stu^y durmg;||§pf enibelpha^^^ of 53 
pattentlfin the dekyed treatmeii^oup and 16 of 
50 in the immediate treatment group were available 
for analysis at 3 years), with no tests of compara- 
bility between withdrawals and continuing patients. 

The second randomized trial identified in the SRE 
is also an open-label extension of a double-blind 
RCT designed to evaluate the efficacy of inhaled 
corticosteroids. The study had three treatment 
groups: one received inhaled corticosteroids, a second 
received inhaled ipratropium, and a third received 
placebo, but all groups received an inhaled betag- 
agonist four thnes a day (Overbeel^ et al. 1996). 
After 30 months of treatment, the asthma patients 
in the groups not receiving inhaled corticosteroids 
were given that agent and followed 6 additional 
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months in an open-label observation. This allows 
comparison of a group (49 patients) receiving imme- 
diate vs. a group (53 patients) receiving delayed 
inhaled corticosteroids for asthma. Results reported 
a greater but not statistically significaiit risehin FEVj 
during the initial 3 montte of iiJiaW corfiaJSteroid 
therapy for the immediate trejttment group (13.8 
percent increase vs. 8.5 percent incre^e;.p = 0.13), 
and a stoiptically significant rfce in PCI 5 values for 
the ipitial 6 months of inhaled cordcosteroids fii the 
immediate treatment group (L77 doubling dose vs. 
0.79, p =;^3i.03), and no diffe|ence$ in symptom score 
values. The study suggests tli%|possibill% ot some 
benefit for imi^diatl treatmen%iit conclusions 
are severely limited by several methodologfc |rol>~ . 
lems. For example; it is not clear at what poiiil in 
the individual patient's^^disease process the tmtment 
was started; the study popigatiO]|f include a mix 
of patients with severe asthma Irid COPD, and there 
were no comparisons made reie\(fit to the key 
question— Le., comparison of batiiine ^d final lung 
function measured at the end of the triaf Further, 
there was a high dropout rate (less than half the 
eligible patients participated in the exten^^; 
open-label phase) with no analysis of the v^^f^^ n 
drawals, which may introduce bias. ^ ; > 

For the single-arm studies, one study enrolled 105 
consecutive patients started on inhaled cortico- 
steroids and observed them for 2 years (Selroos 
1995). Changes in lung function outcomes (FEVi 
percent predicted and PEF percent predicted) were 
compared among the patients, according to groups 
stratified by duration of asthma at the onset of treat- 
ment (0 to 6 months, 14 patients; 6 to 12 months, 
35 patients; 12 to 14 months, 13 patients; 24 to 
60 months, 19 patients; 60 to 120 months, 
15 patients). All strata were compared to the 0- 
to 6-month duration group; no comparison among 
strata was reported. The greatest increase in lung 
function measures occurred in the group with the 
shortest (0 to 6 months) duration of asthma (17 per- 
cent increase in FEVj percent predicted); and the 
least increase occurred in the group with the longest 
(60 to 120 months) duration of asthma (0 percent 
increase, p <0.01). All other strata except the 24- 
to 60-month group had significantly less degree of 
lung function improvement than the 0- to 6-month 
group, but of varying magnitude. 



For PEF, the 0- to 6~month group had a 21 percent 
increase in percent predicted values, compared with 
a 2 percent increase in the 60- to 120-month group 
(p <0.05), but differences among the other strata 
varied in magnitude and significance. Although the 
stratification accounted for differences in duration of 
disease, it is impossible to compare outcome data at 
a uniform tune point in the disease. Further, baseline 
differences in lung function and asthma severity 
indicate some selection bias. Finally, approximately 
one-third of the study participants were current or 
exsmokers, and the proportion of current smokers 
varied from 0 percent to 29 percent in the different 
groups. Thus, study design features, variance in final 
ciutcome measures among the strata, and the con- 
l^skiding factors of asthma severity and smoking 
iimit inteipr^^tion of the results. 

The miQud smgie-arm study identified by the SRE is a 
Banraodonii^^:pipspective controlled trial of long- 
term ou||^rf^ 216 children treated with inhaled 
corticoslOTldsWa mrftf 3^7:,years compared to 62 
chiic|ren^Jtio declinefi^commendations for inhaled 
co]^||steroid.ti|am^ and Pedersen, 

19§l). In a sypglement^ cohort analysis, patients in 
the iriiip cordcosteroi^roup were stratified by 
prior duration of asthma (0 to 2 years, 2 to 3 years, 
'3 to 5 years, and more than 5 years). This allowed 
a comparison relevant lo Itie key SRE tjuestion, 
TOe pain reported out<||me was annual change in per- 
cent pi^dicted FEVj, calculated by linear regression. 
Resuits^h|wed a mean chatige in FEV^ per yesf of 8.2 
perce&fif the,^ to-2^year group, 6.7 percgi|pff die 
2- to 3-yeai gruup, 3 percent for the 3- to fifisar 
group, and^2.4 percent for the more than 5-year 
group. A statistie^te significant conelation existed 
between the duraiio^Qf asthma and the estimated 
change in FEVj pe^^; however, the differences were 
not significant between every group (e.g., the less than 
2 vs. the 2- to 3-year strata or the 3- to 5-year vs. the 
more than 5-year strata). A major difficulty in inter- 
preting these results is that the linear regression 
assumes a linear change in outcomes over the entire 
course of the study. However, it is well documented 
in the literature that there is a pattern of a sharp 
initial rise in FEV^ during the first 3 months of 
inhaled corticosteroid treatment that is then followed 
by a plateau. Indeed, the final difference in FEVj 
percent predicted between the less than 2-year strata 
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(101 percent) and the more than 5-year strata (96.2 
percent) was 4.8 percent after a mean of 3.7 years 
of treatment. This is considerably less than the 5,8 
percent per year difference estimated by the linear 
regression model applied to tlii data. 

The repdtf)f the CAMP 2000 study influence the 
conclu^l|||derived from the SRE (CAMP 2000). 
This studpfej a Hwm-mm, RCT evakuiting the out- 
oLime effects ot iniialed c(ifticosterold|i?r nedocromil 
sodium compared to placebo in l;04i Sildren over a 
mean foUowup period ot 4.3 j^ais.; The^iiiB out- 
come If ea^ure was postbronchodifitor FEV^. Although 
the design of CAMP does not address tha,|ue$l^p of 
early versus delayed intervention (the ai#|?dullt!bn 
of asthma was 5 years for the stui^ptflation), it 
does address t&rqaestion of the €#ct ot injervefi^ji 
with two treatnfents on disease progf^rfi as delrned 
by loss in FEVi peoMiyj^-edicte^^ 



but the greater improvements in symptom scores 
and airway hyperresponsiveness indicate superior 
effectiveness of inhaled corticosteroid treatment. 
However, after inhaled corticosteroid treatment was 
withdrawn, symptom scores and airway hyperrespon- 
siveness values were no different between groups. 
This finding indicates that the inhaled cortico- 
steroids provided superior control and prevention 
of symptoms, but did not modify underlying 
disease. The finding that the placebo group did 
not experience a decline in lung function does not 
support the assumption of such a decline in children 
with mild or moderate asthma in this age group. 

As noted in the Background Information section, 
it is likely that a progressive decline in lung func- 
^|ioiPf||urs in younger children and in adults. It is 
^ also possible it occurs in individuals with more 
;^severe ?^tnma. 



CAMP researchers found an initial, highly stifctically The studies identified by the SRE most relevant to 
significant difference between treatment and control p ^addr^si^g th|,quesi1c|Q of whether early intervention 
groups for change in postbronchodilator FEVj m^^^^ can prevent progression 

the first year of the study, but dmj^rence in r of diswe wp%tii^estive of benefit, but method- 
change from baseline to the end of the^ to 6-yeaf ^aioggissa#severejf^lh^^^ the conclusions that may 
foUowup period. This outcome meas|^as chosen Cfaffch. Additional consideration of the CAMP 
to minimize the effects of reversible airway eonstric- study supports cafitious Mterpretation of the studies 



tion and individual variability over time ||rdt ale 
observed with prebronchodilator FEVj. The finding 
of no difference in postbronchodilator FEVj aiidl^^. 
minimal change overall m lung function over 4 to^' 
6 years for the entire study population does not 
support the hypothesis that treatment with inhaled 
corticosteroids improves lung growth in children 
with mild or moderate persistent asthma. It is of 
particular interest that CAMP does not document 
progressive decline in lung function in the placebo 
group, or significant improvement from baseline 
in the treatment groups (CAMP 2000). Similar to 
the findings related to lung function outcomes, no 
progressive decline in symptoms with the placebo 
groups was noted. Symptom scores and night- 
awakening scores improved over the course of the 
study in both the inhaled corticosteroid and placebo 
groups, with greater improvement throughout the 
study period shown in the inhaled corticosteroid 
group. The improvements in the placebo group may 
have been a result of the close medical supervision 



identified ;in the SRE. Although none of these 
studies was deseed specilically to compare 
immedi^t»ill^feelayed trealmeot in preventing 
progression ot disease; tiie results provide critical 
iinsights for mtm| te^a^rsb^ At this time, the Expert 
Panel concludes ^pSte evl|eBce xdfnsufficient 
to permit conclusfoilkagamfe^^^^ of early 
interveoUon vs. long-temi-conirbl medication to 
prevent progression ot disease. 



Recommendations for EPR Update 

Modifications in the EPR-2 are necessary to reflect 
the current understanding of natural history of 
persistent asthma, based on the SRE and review of 
additional, recently published studies that provide 
insights on the progression of asthma. It is clear 
that further research is needed to define the benefits 
of early intervention, the appropriate time of inter- 
vention, the nature of asthma as a progressive 



and patient education given to all study participants, disease, and the effect of medications on preventing 
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progression. Until this information is available, 
the Expert Panel recommends the following revisions 
to EPR-2 (the blue text indicates new text), based on 
theSRE. 

Introduction: Pharmacologic Therapy 
(page 4, column 2, fmal paragraph im EPR-2) 

Observipms into^ baskffiechanisms ot asthma 
have had a tremendous inllueiice on ttierapy. Because 
inflammatigp is consider^a m early pd .persistent 
componeet ot ast|ma, therapy^tor pmlsttlit as^# 
must be directed toward long-tenn sttpj^^^esslon ' 
of the inflammatioa Thus, EPR^2 continues to 
emphasize that th^. Most effective medicatiins lor 
long-term-control ^|th^f e shown to hayeif3p4. 
inflammatory effects. ? . >^ imple, early l^ention 
with inhaled corticosteriiiir'' "*nprove c 
control aiid normalize lung .t'*'on, Howev. 
remains to be determined wh.£ m4 intervention with 
inhaled corticosteroids or any oti ' ip ^erm- ^ 
control thempy can prevent irrevem|i . ainvay 
obstruction that may be associated with 'jv^^ a. ja 
(Evidence D). 



peripheral blood eosinophilia, or physician diagnosis 

of allergic rhinitis) have a 76 percent probability of 
developing astfima during the school years (Evidence 
C) (Caslro^ Rodriguez el al. 2000). 

Pathogenesis and Definition. Airway 
Remodeling (page 11, column 2, paragraph 3 
in EPR-2) 



Pathogenesis and Definition: Child Onset 
Asthma (page 10, column 1, paragraph 2 ^ 
inEPR-2) 

Asthma often begins in childhood, and when it does, 
it is frequently found in association with atopy, 
which is the genetic susceptibility to produce IgE 
directed toward common environmental allergens, 
including house-dust mites, animal proteins, and 
fungi (Larsen 1992). With the production of IgE 
antibodies, mast cells and possibly other airway cells 
(e.g., lymphocytes) are sensitized and become 
activated when they encounter specific antigens. 
Although atopy has been found in 30 to 50 percent 
of the general population, it is frequently found in 
the absence of asthma. Nevertheless, atopy is one of 
the strongest predisposing factors in the develop- 
ment of asthma (Sporik et al, 1990). Furthermore, 
a large epidemiologic study shows that among 
children who have recurrent episodes of wheezing 
during the first 3 years of life and have eit:her one of 
two major risk factors (parental histoiy of asthma 
or physician diagnosis of atopic dermatitis) or two of 
three minor risk factors (wheezing apart from colds. 



Airway remodeling. In some patients with asthma, 
airflow limitation may be persistent and nonrespon- 
sive to treatment. This nonresponsiveness may be 
caused by changes in the structure of airways. These 

;^nges include wall thickening, subepithelial 
/ ^ Is, goblet cell h}permel aplasia, myofibroblast 
^; , )iasia, i* icyte hyperplasia and hypertrophy, 
, ^ ilar ^- ^ v.^], and epidielial hypertrophy (Elias 
rS9P' Regulaion of the repair and remodeling 
processus not well established, but both the process 
^^i repair and lis regulation are likely to be key 
%f ints in explaining the persistent nature of the 
disease and limitations to a tnerapeutic response. 
Although yet to be fuIly,|:^lored, the importance 
01 airw^ay remodeling i5 a possible cause of persistent 
airiiow limitation and th|paMble role of 
chronic inflammation as a eatife of remodeling 
suggest a mtionale fori#^ly ingrvention with anti- 
inflammatory ti||rapy. }b^y ' \ must be con- 



lit /nied with si 



controlled studies. 



Goeiponent 1: Measures of Assessment aad 
MoMtarihg. Spireme 
inEPi^2) 




The Expert Paniel recommendi^at^irometery tests 
be done (1) at the time of initiallssessment; (2) after 
treatment is initiated and symptoms and PEF have 
stabiUzed, to document attainment of (near) "normal" 
airway function; and (3) at least every 1 to 2 years to 
assess the maintenance of airway function. These 
spirometry measures should be followed over the 
patient s lifetime to detect potential for decline and 
rate of decline of pulmonary function over time 
(Evidence D). 
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Component 3: Pharmacologic Therapy. 
Key Points: The Medications, Inhaled 
Corticosteroids (page 58 in EPR-2) 



Increased understanding of Inhaled corticosteroids 
notes that: 

• ^J%;^t,aw'' .ed Steroids likely 

' ja management, but 
|Sfever#le airway 



its 



^Billi 
feet 0. 



injury xmw 
Evidence . 



'"detei:r 



Compoteit 3: Phaiawlogl^ Therapy. 
Sped#6bi&ideratiaiS for Managing Asthma 
in Different ^ge Groups. Infants and Young 
Children^Biagnosis (page 95/3&liiifci 1, 
paragraph »^ B|>R-2) 



Among children 5.^M§,,of age anS ||Kger the 
most common cause 0| asthma symptoms is Fxraj/ 
respiratory infection. Xi^r«nt the rel^|tontrf' 
butions of airway inflamiiiatioh, bronchial smooth 
muscle abnormalities, or other structural factors in 
producing wheeze with acute viral uj^per respirato^l lAj^^* 
infections are unknown. There appear to be two ^ ^ 
general patterns of ilbess in infants '^d^^ldren 
who have wheezing with acute viral upplrlespira 
toiy infections: a remission of symptoms in 
preschool years and persistence of asthma 
throughout childhood. 



IP . 



Component 3: Pharmacologic Therapy, 
Special Considerations for Managing Asthma 
in Different Age Groups. Infants and Young 
Children, Treatment (page 95, column 2 in 
EPR-2) 

In deciding when to initiate daily long-term-control 
itierapy, the clinician must weigh the possible 
long-tenn effects of inadequately cont rolled asthma 
vs. the possible adverse effects of medications given 
over prolonged periods. There is evidence that 
ariti-inflammatxOT treatment can reduce morbidity 
from wheezing in early childliood (Connett et al. 
1993), Ii)ng"term studies in children 5 to 12 years 
of age at tlie time of enrollment conclude that 
mW ' corticosteroids improve health outcomes for 
^ ' ith mild or moderate persistent asthma 

the potential albeit small risk of delayed 
from the use of inflated corticosteroids is 
vvei \mi by their effectiveness (SRE-Evidence 
^ ^ ^ 2001)^ Iwther, available long-term data 

that Hren treated with inhaled 

lb-.ve their predicted adult heights 
ed'^-^en 2000). It is noted that the 
' studies on growth involved 
m retrospective analyses 
a ber' %ethasone, but: the results 
id^^ ^de all inhaled cortico- 

fiiough different preparations 
^;f:?temic effect at 



jCOSt 



j^rosr 
/iide <r 



. . dicled s^ 
have im 
steroi 
and deh 



Mi 



No clear markers to predict the prognosis for an indi- 
vidual child exist. However, epidemiologic studies 

suggest that for children less tlian 3 yeai^s of age who 
have more tlian thr^ episodes of wheezing in a year 
(that last more than 1 day and affect sleep), the fol- 
lowing predictive Index identifies the risk associated 

With {misteiit asthma after 6 years of age. If a chiki has long-tert^^nirol therapy are available, 
either (a) a physician diaposis of atopic dermat itis or a 

|3arental history of asthma OR flb) two of the following: Based on high-quality evidence, the Expert 



' different diises, all - ^ of numerous 
^^jparations Migf c^^.^^^ 4- effect of 

^^^^.tkihak^corticosr '3?on g t ^ ^ ^^:3%rug class 
efT \J vMldmi <\ i(«S^' " ..le adverse 
elk uledioinh. vosteroid therapy, 

oltiei ir. (cTOfoolyn, LfRA, nedocromil 



or the()p4.yi^ ^e) lor initiating or maintaining 



physidan-diagoosecJ allergic rhinitis, greater than 4 
percent peripheral blood eosioophilia, orwhee/ing 
apart from colds, then the child has a high likelihood 
(76 percent probabilily) of developing persistent 
asthma (E\4dence C) (Martinez 1995; Castm-Rodriguez 
2000), It is conceivable that early recognition and treat- 
rnent of these higtrisk children could result in 
secondaiy prevention of persistent astiima, althougli. 
f his is not yet established by clinical trials. 



Panel recommends long-term-control therapy 

for children with mild, or moderate persistent 
asthma because it controls and prevents asthma 
symptoms (SRE Evidence A). Howeven evidence 
to date is insufficient to permit condiisions 
regarding whether early vs. delayed intervention 
with daily long-term ■controi medication will 
alter the underlying course of the disease. 
Although a pjx»liminary study suggests that 
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appropriate control of childhood asthma may pre- 
vent more serious astiima or iixeversible obstruction 

in later years (Agertoft and Pedeoeo 1994), these 
observations were not verified iii a rm:: long-term 
RCT in children 5 to 1 2 years -'^ V 2000) 
(SRE^E\ideoce A, B). ace 
does not suppor* th" .en 5 to 

12yeaoofage\. . nor^ , ,.fsistent 
asthma ^" ve a prog»ivt ^ Aiig function 

that .4^^-' prevented by ^ ^tion ^ 
term-i 4; medication 'mUt^^ . rive 

data from:p^tlier large grou^ j r^^' ^ ' ^> 
the timing of ^ \ C-AMP intt \m too la.e, 

as most loss o! Junction in , ^dliood ast^ 
appears to occui v first 3 lo 5 years oF ; 
(Martinez et al. J h^J owever, it has i '\ren 
detemined whether ^» cognition omr^^ ren at 
high risk of developing i^^^ _ asthma % 
with eaily tlierapeutic inlei v t*^q will eitht 
vent the loss of lung ftmctiof i >i p cwni the 
development of persistent diseas^f ^ ref tly critic 
prospective studies to address thest ^es ctre in 
progress. Similaiiy, to date no studies ha^ .-v luated 
whether intervention with inhaled coitii^|,^n>ids can 
prevent the more rapid decline in lung fur 
can occur in adults with asthma. , ' 



Recommendations for Future Research 

The SRE revealed methodological problems in 
most of the studies that evaluated the effect of 
inhaled corticosteroids on the progression of 
asthma. RCTs designed explicitly to address the 
research question are urgently needed. Further, new 
opportunities are now available to treat children 
younger than 5 years of age in whom the mcidence 
of asthma onset is highest (Yuninger et al. 1992) 
and the risk for declmes in lung function growth is 
high (Stern 2000; Castro-Rodriquez 2000). For 
example, LTRA is available for children as young as 
2 years of age and inhaled corticosteroid nebulizing 
suspension for children as young as 1 year of age. 
In addition, new classes of medication that may be 
feasible for young children currently are being eval- 
uated for their potential to modify disease: e.g., 
anti-IgE agents, cytokine antagonists, and cytokine 
receptor antagonists. 



Because disease onset is high in children younger 
than 5 years of age and because these children are 
initially evaluated and managed by primary care 
physicians, it is important to establish frnn diag- 
nostic criteria for persistent asthma. Further, a 
refinement in the definition of disease progression 
must occur and methods to monitor progression 
should be designed and evaluated for use in clinical 
practice. 

Specifically, more information in the following areas 
is needed to enhance our knowledge about the 
natural progression of asthma in children and adults, 
rai well as appropriate mterventions to alter it: 

^ . Additional long-term studies, lasting a minunum 
of 2 yea^^tkh medication class (e.g., inhaled 
coiil^stOTiis, LTRAs, anti-IgE) in order to 
dellif the impact of treatment on the progression 

c^;of asthma. StWies should: 

f * In^F^«g children, be designed to assess for 
K|pct on measures including pulmonary func- 
■ tion . ■ . 

* In adults, be designed to examme whether loss 
otipiiimonary tunctlo^inay be a unique feature 
m'km^Mhmdi, as|^||illy adult-onset asthma. 

Studies to determine tiie signi|lc»ce of declines 
m lung fimg:lon and its relevance ip other long- 
term events, M^udihrquaiity ot life and severity 
of sjgnptoms (adite exacerbations, symptoms, 
ni^jttime awakenmgs). Identification of the most 
appKj^riat^^ulmonaiy Hmction measure to use 
for monitor]^ lung function growtii M^ciiildren 
and lung tiiMt^n declines in My{4s. 



Studies to identifij ^e prevalence of airway 
remodeling arid whether it can be predicted by 
asthma phenotype and genotype. 

Studies to identify methods for reliably and easily 
measuring and interpreting pulmonary function 
in young children. Forced oscillation could 
hnprove the feasibility of pulmonary function 
testing m young children, but these tests must 
be verified. 

Validation of a profile to predict persistent 
asthma and levels of asthma severity. 



104 



Prevention 



Studies to identify and compare relevant out- 
comes that define disease progression and 

measure the effects of interventions to alter it. 
Pulmonary function, airway hyperresponsiveness, 
mariners of inflammation, symptoms, medication 
use, and dise'M^ severity classifications are some 
outcomes ot interest. ' 

, Studie^^esign and evaluate methods for use in 
primary clinical practice to monitor individuals 
for progression of their disease. Serial measures of 
pulmonary function, assessments of medication 
requirements and urgent care visits over time, 
arid, tor Wants, appligtion of thejistMii^reaip- 
tive index are possible approaches/ ^ 




m Studies to evaluate when long-term-control 
therapy might be discontinued. 

n Studies to evaluate the effectiveness of early use 
of environmental control measures, with or 
without pharmacologic therapy, alter the 
progression of disease. 
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Key Evidence Tables 

Table 3-L Study Characteristics 




Overbeek, Huib, 
Kerstjens et al. 
1996 



Open label cxier;sioii 
of raiKioroizeci 
paiaiiel mm> cioubie- 
blindecl, placebo 
controlled trial 



Haalitela, 
Jarvinen, Kava et 
al. 1994 



Agertoft and 
Pedersen 1994 



X'cthei'laiids 



Funding: 
: PhannacolGpc + 
)4uveiiimeni grant 

'Setting: ^-^1 - . 
^'Uiiknowri/'Othcr: 
Multiceiter 



Stated: Not specified 



Estimated; Unable to 
estiinate 



Open label meiision 
of randomized ^4:; ^ 
parallel arm, 
double-blinded, 
controlled trial 



Selroos, 
Pietinalho. 
Lofroos et al. 
1995 



Prospective cohort 
analysis within 
parallel, controlled 
trial; patients 
stratified by prior 
duration of asthma 



Prospective cohort 
study; patients 
stratified by prior 
duration of asthma 



Country: Scandinavia 

Funding: 
Not specified 

TiSetUng: 

liTiknown/Other; 

Multicentar. 



Staled: Mild 
EsMmated: MlJd 



Patient eligibility based on lung 
function only. 

(1) FEVj (type not specified) mini- 
mum 1.2 L and 1.64 to 4.5 residual 
SDs below predicted, or FEVj/inspi- 
ratory vital capacity ratio >1.64 
residual SDs below predicted. 

(2) Histamine PC20 maximum 8 
mg/mL. 

Exclusions: Patients with medication 
use or conditions likely to interfere 
with the purpose of the study. 



Patient eligibility based on lung 
function and symptoms. 

FEVj (postdose) minimum 80% of 
predicted; increase of more than 15% 
alter inhalation of betag-agonist or 
decree of more than 15% after exer- 

..gsei^^iM^ test. 

Maximum duration of symptoms 

12 months. 

:^ Excltisions: History of smoking 
Mtb|a6 mondis, regular asthma 
tre^Jfeiit, prio|.treatment with corti- 

i,stSrbids prcf^t^Qjyn. 



Country: Scandinavia 

Funding: 
Not specified 

Tx Setting: 
Unknown/Other 



Country: Scandinavia 

Funding: 
Not specified 

Tx Setting: 
Unknown/Other 



^ ted: 
Mild-moderate 





Stated: 

Mild-moderate 

Estimated: 
Mild-Severe 



PaHmt digibillty based on utiliza- 
and stated severity. 

.urn of tlirec prior visits to 
clinic witl}|i past yeai; will) mild or 
iiioder^t«,^||l§lstettt astlima. 

ExcltJsiom:' Prior ttie af inliakd 
corticosteroids for more^^than 2 weeks 
per yeai\* oilier ctironic S 



Patient eligibility based on lung 
function and symptoms. 

<iPEVi (type not specified) maximum 
75% of predicted or PEF(a.m. clin- 
ic) maximum 75% of pi^icted; 
and/or use of inhaled bronchodilators 
>3x/week, and/or regular asthma 
symptoms during day or night, 
and/or reduced exercise tolerance. 

Exclusions: Prior use of inhaled cor- 
ticosteroids; irreversible airway 
obstruction. 



Source: 



Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: Evidence Report/Technology Assessment Number 
44. AHRQ Publication No. 01-EO44. Rockvilte, MD: Agency for Healthcare Research and Quality September 2001 . 
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Table 3-2. Study Parameters 



Prevention 




Overbeek, Huib, 
Kerstjens 
et al. 1996 



None 



Inhaled cortico- 
steroid — immediate 



inlialc^corlko; 



HaaHtela. Jarvirien. 
KavaetaL }f94 



Run-in 2 



weeksto |% stemM^inunediate 
establish 
patient 
eligibility 



Inhaled corlic_ 
steroid- -delayeti 



Agertoft and 
Pedersen 1994 



Selroos, Pietinalho, 
Lofroosetal. 1995 



Run-iii 52 
weeks to 
estabiiiJh 
patient ... 
eUgibiUty'^^^^ 




Corticosteroids delayed 

0 months, then adnlinistered 

for 36 months 



Corticosteroids delayed 

30 months, then adinlnistered 

for 6 months 



Corticosteroids delayed 

0 months, then administered 

for 36 months 



Inhaled corlico- 
steroid— immediate 



Corticosteroids delayed 

24 montiis,\then administered 

tor 12 mcjiifeu. 




Prior diimtion of asthma 
0^12 liionths; inhaled cortico- 
stekids acMiioistered tor at least 
24 months' 



None 



cortico- 
steroid^delayed 1 



Inhaled coi 
steroid- 




Prior dimti^xxpi asthma . 
lil24 iiiif jffe inhaletl conico- ' 
.sier||cls administered tor at least 

^^2||^-jpnths - / ^'-^Spll 



All patients received 200 meg 
beclomethasone dipropionate 4x daily; 
ail patients received 500 meg terbutkline 

4x daily 



All patients received 500 meg terbutaline 
4x daily for entire study. 

Some patients received 40 meg ipratropi- 
um bromide 4x daily for first 30 months 
of study 

All patients received 200 meg 
beclomethasone dipropionate 4x daily for 
final 6 months of study. 



All patients received 600 meg budesonide 
2x daily for first 24 months, tlien reduced 
to 200 meg 2x daily for final 12 months 
of study. 



All patients received 600 meg budesonide 
2x daily for final 12 months of study 



All patients received 800 meg budesonide 
daily (frequency of dosing not specified). 



Inhaled cortico- 
steroid — delayed 3 



Inhaled cortico- 
steroid — ^immediate 



Inhiiled cortico- 
steroid — delayed 1 



Inhaled cortico- 
itenrid—delayed 2 



Inhaled cortico- 
steroid—delayed 3 



Inhaled cortico- 
steroid—delayed 4 



Inhaled cortico- 
steroid—delayed 5 




Prior dura^^|.a^ma 
24^||^monf^haled cortico- 
stertl^ladmtnistered lor at Jeast 



All patients received 800 meg budesonide 
daily (frequency of dosing not specified). 



All patients received 800 meg budesonide 
daily (frequency of dosing not specified). 



Prior duration of asthma 
12-24 months: inhaled cortico- 
steroids admlnist^ed lor at ieitst 
24 months ^ ^ 



% 

All t^itients received 800 meg budesonide 
daSy (frequency of dosing not spedfied). 



Prior duration of asthma 
0 -6 months; inhaled cortico^ 
l^teroids administered lui 
24 months 



Averagc^datiy dose for entire population 
454 meg budesc)i|i^e 2x daily at start 
of study; 374 m{ig^2x daily after 2 years 

I ' 01 ti'e^tmeot ' ' 



Prior (ioratioii of asthma 
6-12 unoiiths; inhaled cortico- 
steroids ddiBlnistixed for 
24 months' 



Prior duration of asthma 
12-24 mondis; inhaled cortico- 
steroids administered for 
24 months 



Prior duration of asthma 
24-60 months; inhaled cortico- 
steroids administered for 
24 months 



Prior duration of asthma 
60-120 months; inhaled cortico- 
steroids administered for 
24 months 



Prior duration of asthma 
>120 months; inhaled cortico- 
steroids administered for 
24 months 



Average daily dose for entire population 
4$4 meg budesonide 2x daily at start 
of study; 374 meg 2x daily after 2 years 
ot treatment. 



Average daily dose for entire population 
454 meg budesonide 2x daily at start 
of study; 374 meg 2x daily after 2 years 
of treatment 



Average daily dose for entire population 
454 meg budesonide 2x daily at start 
of study; 374 meg 2x daily after 2 years 
of treatment. 



Average daily dose for entire population 
454 meg budesonide 2x daily at start 
of study; 374 meg 2x daily after 2 years 
of treatment. 



Average daily dose for entire population 
454 meg budesonide 2x daily at start 
of study; 374 meg 2x daily after 2 years 
of treatment. 



Source: 

Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: Evidence Report/Technology Assessment Number 
44. AHRQ Publication No. 01-EO44. Rockvllle, MD: Agency for Healthcare Research and Quality. September 2001, 
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Key Evidence Tables 

Table 3-3. Lung Function Outcomes: FEV| 




Number Enrolled 



Study Duration 



Overbeek, Huib, Kersljem 
etaL1996 


liihaled coriicosterold— 
jTiimediale 


91 


49 


3.0 




liih^jtJecl corticosteroKl 


t i83 

h 


53 


3.0 




Haahtela, Jarvihen, Kaya^^ 
etal. 1994 


Inhakd coriico$ieroid~- 


50 


16 


3.0 




InhaledWticosteroid- 53 
delayed 


36 


3.0 




Agertoft and Pedersen 1994 


Inhaled corticostexcnd 
^ nnmediate J?l 






3.7 




Inhaled corticosteroid — ^ ' 
delated 1 






3.7 




Inhaled cortkSeroid— 
delayed 2 






3.7 
3.7 




Inhaled corticosteroid—- 
delayed 3 






Selroos, Pietinalho, Lofroos 
et al. 1995 


Inhaled corticosteroid — 
immediate 


■ 14 




2.0 




Inhaled corticosteroid— 

delayed 1 


. 35 


i-. 

\ ^■^^\K< 




Inhaled corticosteroid — 
delayed 2 










Inhaled corticosteroid — 
delayed 3 






Inhaled corticosteroid— 
delayed 4 


15 








Inhaled corticosteroid— 
delayed 5 


9 




2.0 
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KM, p-Vaiue 





64.6 -i-A 14.1%.predkted . /} 3 J% pred 

tlchange, 95% CI, 
7.7-18J) 




Number of patients enrolled includes both COPD 
and asthma patients; number evaluable includes 
only asthma patients. 




I 61.2 +/- 15.6% predkled 

.^^^ "^r' — 


8.5% pred (change, 
95% CI, 3.3-15.9) 


NS 


Comparison only made of rise in FEVi during 
initial 3 months' treatment with inhaled cortico- 
steroids in both groups. 




3.17+/- 0.8 L 






Values represent FE V| at start of initial study 




No statistical comparison performed on change 
in FEVj from start of study until final end-point. 






(<||^#; 95%.CI, 
6!l, 10.3)-j. 




Final FEVi % predicted 101 +/- 13.6% 

Calculation of % inaease/yr in FEVj by linear 
regression probably not appropriate. 




NR 



NR 


6.7% pfed/^f 
(change, 95% CJ, 
^ 8.4) 

' '3% pred/yr 
fdja^ige, 95% CI, 








NR 


* ' 

2.4%pr#'w{95% 

CI, i.l; 3J) 


/^>"' 


Final JEVi % predicted 96.2 +/- 9.5%, 

p <0>05 as compared to inhaled corticosteroid- 

iinniediate group. 




70 +/- 21% predicted 


87+/- 18.7% 
predicted 


: 

% 

\ 




70 +/- 21% predicted 


75+/- 17.7% ^ I 0.100 
predicted. ^^^V.^.-^ 


Comparison of change in FEVj vs. Ctl 




78 +/- 18% predicted 


85 +/- 18.0% 
predicted 


1^ <.0500 


Comparisajaf changetla FBVj vs. Ctl 






predicted 




Q0i^ism of ctoge in |£Vi vs. Ctl 




62 +/- 18% predicted 


66 +/- 19.4% 
predicted 


<.0500 


Com|]^|^^^ange in FEVi vs. Ctl 




67 +/- 30.0% predicted 


67 +/- 30.0% 
predicted 


<.0100 


Comparison of change in FEVj vs. Ctl 



Source: 



Blue Cross and Blue Shield Association Technology Evaluation Center. Management of Chronic Asthma: Evidence Report/Technology Assessment Number 
44. AHRQ Publication No. 01-EO44. Rockville. MD: Agency for Healthcare Research and Quality. September 2001. 
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Appendix A-1. STEPWISE APPROACH FOR MANAGING ASTHMA 

Figure 1. Stepwise Approach for Managing Infants and Young Children (5 Years of Age and Younger) 
With Acute or Chronic Asthma (Updates EPR-2 Figures 3-4a and 3-6) 



Classify Seventy: Clinical Features Before Ifeatment or 



Adequate Contioi 



Sympto'" 



> .Hitinual 



Severe Persistent ^ 



Moderate Persistent ^y^x 




Daily Medications 





AND, if needed, 

- Corticosteroid tablets or syrup long term (2 mg/kg/day, generally do not exceed 
60 mg per day). (Make repeat attempts to reduce systemic corticosteroids and 
maintain control with high-dose inhaled corticosteroids.) 





Mild Persistent 



Mild Intermittent 




>^ta^a(ive treatmantr^^ 

- ^l^c<Jose iiiiialed cd^psteroids and either leukotriene receptor antagonist 

orlheophyiiine. ^^'0^' ' 



7F 



>2/week but < Ix/^ay ' : 



>2 nights/month 



If needed (paiiiciilayy in patients with recurring severe exacerbations): 

■ Preferred Ireattment: x ^ 

f^lfedioni-dose inhaled corticost€3:pids and long-acting betag-agonists, 
n ilfoniativei^eatmenll^. . ^ 
r Mediiim^Me lilbA^^ cortioJstetoMi^d either leukotriene receptor 

antagonist ottheophyHlm^|> 

>i?y^dose Inhaled eord^osteroids (with nebutor or MDI wiffrl 
.1. Alternative Ireatriiw^isted rtpteSIIPlly) 




Cromolyn (nfBtllfzer is piAi^ldJofMBI with holding chamber) 
J#/ OR leukotriilhe receptor 'ai|^^clnist- , ^ ^ 



^2 days/week 
^2 nights/month 



Quick Relief 



All Patients 




severity ot exac^erbation. 
mask and space/holding chamber 



■ Bronchodilator as needed for symptoms. Inten^ty ot ^eatment will depei^d^| 

- Preferred treatment: Short-acting iiiMed betaa-ago^yis^^^ 

- Alternative treatment: Oral beta2-agonists i^"^ -?! ^ 

■ VWth viral respiratory infection € ' <> ' 

- Bronchodilator q 4-6 hours up to 24 hours (longer wtlvpli^knan consult); ia:]^^^;i'epeat no more than 
once every 6 weeks ^ ^l^^ - ^ -^^^^ 

- Consider systemic corticosteroid if exacerbation is severe'^^ii^nt has history ol previous severe exacerbations 

■ Use of short-acting beta2-agonists >2 times a week in intermittent asttema (daily, or increasing use in persistent asdima) 
may indicate the need to initiate (increase) long-term-control t-^ — 



u 
11 



Step down 

Review treatment every 1 to 6 months: a gradual stepwise 
reduction in treatment may be possible. 

Step up 

If control is not maintained, consider step up. First, review patient 
medication technique, adherence, and environmental control. 



Note 



Goals of Therapy: Asthma Control 



■ Minimal or no chronic 
symptoms day or night 

■ Minimal or no exacerbations 

■ No limitations on activities; 
no school/parent's work missed 



■ Minimal use of short-acting 

inhaled beta2-agoni$t 
m Minimal or no adverse effects 

fit)m medications 



The stepwise approach is intended to assist, not replace, the ciinicai decision- 
making required to meet individual patient needs. 

Classify severity: assign patient to most severe step In which any feature occurs. 
There are very few studies on asthma therapy for Infants. 
Gain control as quickly as possible {a course of short systemic corticosteroids may 
be required); then step down to the least medication necessary to maintain control. 
Minimize use of short-acting inhaled beta2-agonists. Overreliance on short-acting 
inhaled beta2-agonists (e.g.. use of short-acting Inhaled betaz-agonist every day 
Increasing use or lack of expected effect, or use of approximately one canister a 
month even if not using it every day) indicates inadequate control of asthma and the 
need to initiate or intensi^ long-term-control therapy 

Provide parent education on asthma management and controlling environmental 
factors that make asthma worse (e.g., allergens and irritants). 
Consultation with an asthma specialist is recommended for patients with moderate or 
severe persistent asthma. Consider consultation for patients with mild persistent asthma. 
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APPENDIX A-1. STEPWISE APPROACH FOR MANAGING ASTHMA (continued) 
Figure 2. Stepwise Approach for Managing Asthma in Adults and Children Older Than 5 Years of Age: 
Treatment (Updates EPR-2 Figures 3-4a and 3-4b) 



Classify Seventy 
Adequate Contro 



irity: Clinical Features feforeTreat^^ - ^ : Mediations! 



^^i|li|$!;jro Maintain 



long-Term Control 



Symptoms/Da y 
Sympto^^ 



T 



Severe Persistent 



Contimial 
ccquctU 



PEF or FEVi 
'T Variability 



>30% 



Daily Medications 




Sii 



Daily 



Moderate Persistent 




>1 night/week 



>60% - <8 
>30% 




Preferred treat 

hdose Ijnhala^ corticQSteroil 

AND, if needed, 
- Corticosteroid tablets or syrup long term (2 mg/kg/day. 
generally do not exceed 60 mg per day). (Make repeat 
attempts to reduce systemic corticosteroids and maintain 
control with high-dose inhaled corticosteroids.) 





^J4^1png^actln^ht^^^ ^„ 
Alternative treatment (listed alphabetically): 
- Increase inhaled corticosteroids within medium-dose range 

/ 'OR 

Low-to-medium dose inhaled corticosteroids and either 
leukotriene modifier or theophylline. 



>2/week but < Ix/day 
>2 nights/month 20-30% 



If neded ft)8rticularly in patients with recurring severe exacerbations): 
m Preferred treatment: 

Itiy ase inha%l corticosteroids within medium-dose 
i^t^e and t^d%i|g~acting inhaled betag-agonists. 
^1 » Alternative treatiueiitf 

V; - intm^e inhaled corticosteroids within medium-dose range 
and mt eitiier l^|^]^triene modifier or theophylline. 



h r. ^^^^ t«ha|ed;C^€0$teroid,s. 
m Alternative treatment (listed alphabetically): cromolyn, 
leukotriene ||^4lfier, OR sustained release 

theophylline id'serum ro^pracfen of 5-15 mcg/mL. 



<2 days/week 



<2 nights/month 



>80% 
<20% 




Severe exacerbations may ocxut separate by long periods^ 
of normal lung function and m tympim^Ah course of 
systemic corticost^t^ids 1$ rec<i||imendell| 



f Quick Retiei 



All Patients 



m Short-acting bronchodilator: 2-4 puffs short-acting Inhaled beta2-agomsis p needed for symptoms. 

■ Intensity of treatment will depend on severity of exacerbation; up to 3 treatments at 20-minute 
intervals or a single nebulizer treatment as needed. Course of^systemic corucosteroids may be needed. 

■ Use of short-acting betaa-agonists >2 times a week in intierpftont asthma (daily, or increasing use in 
persistent asthma) may indicate the need to initiate (inai^)Wng-term-control therapy. 



Step down 

Review treatment every 1 to 6 months; a gradual stepwise 
reduction in treatment may be possible. 

Step up 

If control is not maintained, consider step up. First, review patient 
medication technique, adherence, and environmental control. 



Note 



Goals of Therapy: Asthma Control 



Minimal or no chronic 
symptoms day or night 
Minimal or no exacerbations 
No limitations on activities; no 
school/work missed 



Maintain (near) normal pulmonary 
function 

Minimal use of short-acting inhaled 
betag-agonist 

Minimal or no adverse effects 
from medications 



The stepwise approach is meant to assist, not replace, the clinical decisionmaking 
required to meet Individual patient needs. 

Classify severity: assign patient to most severe step In which any feature occurs 
(PEF Is % of personal best; FEVi is % predicted). 

Gain control as quickly as possible (consider a short course of systemic corticosteroids); 
then step down to the least medication necessary to maintain control. 
Minimize use of short-acting Inhaled betag-agonists. Overrellance on short-acting inhaled 
beta2-agonists (e.g., use of short-acting Inhaled betaz-agonlst every day. Increasing use or 
lack of expected effect, or use of approximately one canister a month even If not using it 
every day) Indicates inadequate control of asthma and the need to initiate or Intensily 
long-term-control therapy. 

Provide education on self-management and controlling environmental factors that 
make asthma worse {e.g., allergens and irritants). 

Refer to an asthma specialist If there are difficulties controlling asthma or if step 4 
care is required. Referral may be considered if step 3 care is required. 
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APPENDIX A-2. USUAL DOSAGES FOR ASTHMA MEDICATIONS 
Figure 1. Usual Dosages for Long-Term-Control Medications (Updates EPR-2 Figure 3-5a) 



Medication 



Dosage Form 



Adult Dose 



Chiid Dose'' 



Comments 



Inhaled Corticosteroids (See Estimated Comparative Dally Dosages for Inhaled Corticosteroids,) 



Systemic Corticosteroids 
Methylprednisolone 

1 

Prednisqlooe 
Prednisoiir 



2, 4. 8, 16, 32 Big 
tablets 



5 mg uk^is, 
5 mg/5 tc^ 
15 m^5 cc 

1,2.5, 5. 10, 20, 50 mg 
tablets; v^. 
5 mg/cc/6 m^cc 



7.5-60 mg daily in 
a single dose in a,m. 
or qod as needed for 
control 

Short-course "burst": 
to achieve control 
40-60 mg per day 
is^lgle or 2 divided 
*""^'^lr 3-10 days 




(Applies to all three co/ticosteroids) 
0.25-2 mg/kg daily in i 
single dose in a,m. 
or qod as needed for 
control 

Short-course "burst": 
1-2 mg/kg/day, 
maximum 60 mg/day 
for 3-10 days 



■■I 





Long-Acting Inhaled 8eta2-Agonists 



Salmeterol 



Formoterol 



MDI 21 meg/puff 

DPI 50 mcg/blister 

DPI 12 mcg/single-use 
capsule 



2 puffs q 12 hours 
1 blister q 12 hours 
1 capsule q 12 hours 



1-2 puffs q 12 hours 

ip ^iiiiiBii 

I blister q 12 hour? ; . 



#|J|apsule q 12 hours 

^^^^ 



I For long-term treatment 
of severe persistent 
asthma, administer single 
dose in a.m. either daily 
or on alternate days 
(alternate-day therapy 
may produce less adrenal 
suppression). If daily 
doses are required, one 
study suggests improved 
efficiency and no increase in 
adrenal suppression when 
administered at 3 p.m. 
(Beam et al. 1992). 

I Short courses or "bursts" 
aie effective for estabUshing 
control when initiating 
therapy or during a 
period of gradual 
deterioration. 

I The burst should be 
continued until patient 
achieves 80% PEF personal 
best or symptoms resolve. 
This usually requires 
3-10 days but may 
require longer. There 
is no evidence that 
tapering the dose foUowmg 
improvement prevents 
relapse. 

{^§hould not be used for 
symptom relief or 
exacerbations. Use with 
co|||costeroids. 

May use one dose nightly 
for symptoms. 



Efficacy and safety have 
not been studied in 
children <5 years of age. 

Each capsule is for single 
use only; additional doses 
should not be adminis- 
tered for at least 12 hours. 

Capsules should be used 
only with the Aerolizor™ 
inhaler and should not be 
taken orally. 
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APPENDIX A-2. USUAL DOSAGES FOR ASTHMA MEDICATIONS (continued) 
Figure 1. Usual Dosages for Long-Term-Control Medications (Updates EPR-2 Figure 3-5a) 

■llllllll 



Combined Medication 
Fluticasone/Salmeterol 



DPI 100 meg, 

250 meg, or 500 meg/ 

50 meg 



Aduit Dose 



1 inhalation bid; dose 
depends on severity of 
asthma 



Child Dose ■ 



1 inhalation bid; dose 
depends on severity of 
asthma 



Cromolyn and i^ciocrorr^' ; 
Cromolyn 



Nedocromil 
Leukolriene Modifiers 
Montelukast 



Zafirlukast 



Zileuton 



Methyixanthines 
Theophylline 



>vMDIlmg/pufr#^' 
: Nebulizer 
20 mg/ampule 



4 mg or 5 mg ehewablc 
tablet " 




1-2 puffs tid-qid 
1 ampule tid-qid 



10 mg qhs 



BP 



10 mg tablet 



10 or 20 mg tablet 



300 or 600 mg tablet 



daily 

"^(Z^fcablet bid) 



2-400 mgdaily^.^^ 
(give tablets qid) 



1-2 puffs bid-qid 



;mgqhs ^ ^ 
^^^3^-5 yeaniol^e) 
W 5 mg-qhs^: 
:(6-14 y» of age) 

':C^l^feaKg||ge) 



m 20 mg diify ' 
(7-li years of age) 
(|)mg tablet bid) 



Comments 



■ Not FDA approved in 
children <12 years of 
age. 

100/50 for patient not 
controlled on low-to- 
medium dose inhaled 
corticosteroids. 
250/50 for patients 
not controlled on 
medium-to-high dose 
inhaled corticosteroids. 



i One dose prior to 
exercise or allergen 
exposure provides 
effective prophylaxis 
for 1-2 hours. 

See cromolyn above. 



■ Montelukast exhibits a 
flat dose-response 
curve. Doses >10 mg 
will not produce a 
greater response in 
adults. 

■ For zafirlukast, 
administration with 
meals decreases 
bioavailability; 
take at least 1 hour 
before or 2 hours after 



^^^a For ziiejLiton, monitor 
^'^t;/t; bepatlc eazymes (ALT). 



Liquids, sustained-release 
tablets, and capsules 



Starting dose 10 
mg/kg/day up to 300 mg 
max; usual max 800 
mg/day 



"^iiiiii 

Staftiiig dose 10 
mg/kg/day; usual max: 

■ <^^^ of age: 
'^ijM^(age in weeks) 

+ 5 = mg/kg/day 

■ ^1 year of age: 
16 mg/kg/day 



Adjust dosage to 
achieve serum concen- 
tration of 5-15 
mcg/mL at steady- 
state (at least 48 hours 
on same dosage). 
Due to wide inter- 
patient variability in 
theophylline metabolic 
clearance, routine 
serum theophylline 
level monitoring is 
important. 
See figure 3-5a, 
page 87, EPR-2 for 
factors that can affect 
theophylline levels. 



♦Children £ 12 years of age 
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APPENDIX USUAL DOSAGES FOR ASTHMA MEDICATIONS (continued) 
Figure 2. Estimated Comparative Daily Dosages for Inhaled Corticosteroids 
(Updates EPR-2 Figure 3~5b) 




Low Daily Dose 
Adult Child* 



Medium Daily Dose| 



Adult 



High Daily Dose 
Child* 



Beclomethasone CFG 
42 or 84 meg/puff 


1^-504 meg 

lllllii^PMlli 


84-336 meg 


504-840 meg 


336-672 meg 


> 840 meg 


> 672 meg 


Beclomethasone 1 IFA 
40 or 80 meg/puff i\ 


80-^40 meg 


80-160 meg 


240-480 meg 


160-320 meg 


> 480 meg 


> 320 meg 


Bud|^B®de DPI 
2 Q|||i||||ohalation 


2Cm||90 meg 


200-400 meg 


600-1,200 meg 


400-800 meg 


> 1,200 meg 


> 800 meg 


InhaiiicjiiJIilspension for 
nebuli^lon {child dose) 




0.5 mg 


1.0 mg 


2.0 mg 


Flunisolide 

250 meg/puff / , . 




soo-rsa^mc^ 


1.000- 
2.000 meg 


1,000-1,250 meg 


> 2,000 meg 


> 1,250 meg 


Fluticasone ^ 
MDI:44, 110, or 2* ' 

meg/puff 
DPI: 50, 100, or 250 meg/ 

inhalation 


88-264 meg 

100-300 meg 


^Sili76mcg ^ 
iO0~200.mcg 


264-660 meg 

300-60(1 rf^^ 


176-440 meg 
200-400 meg 


> 660 meg 

> 600 meg 


> 440 meg 

> 400 meg 


Triamcinolone acetonide 
100 meg/puff 


-^Op~i,000 meg 




800-1,200 meg 


> 2,000 meg 


> 1,200 meg 


* Children <12 years of age 


1 ^ 






Willis ' HP 







Note 



! The most important determinant of appropriate dosing is the cliniciaii'r piidgment of the patiepts response to therapy. 
The clinieian must monitor the patient's response on several clinical parameters and adjust the dose accordingly. The stepwise approach to therapy 
emphasizes that onee control of asthma is achieved, the dose of medication slpiid be careMly titrated Xs^m^ minimum dose required to maintain 
control, thus reducing the potential for adverse effect. . ^ ' ^ - 

Comparative dosages in the EPR-2 were based on a limited number of published cojppaiatiw.ciimcal trials and extrapolation of differences in 
topical potency and lung delivery. This updated comparative dosage chart is based #fecw oiciccently published clinical trials involving more 
than 5,000 patients and published reviews (Barnes PJ et al. 1998?>p^ 1998: Pedei^^M||:(The key difterences from the EPR-2 include a 
higher dosage of budesonide and recommendations for two newly ^^^^^ niedicatio^^OmetnasoiiiiJEA and buteonide suspension for 
nebulization. The rationale for these changes is summarized as follof&>'^'^^^ 

- The high dose is the dose that appears likely to be the thresholcRieyond jvhich significant h3f otlMlMii^i^pltuitaii^adrcnal (HPA) axis 
suppression is produced, and, by extrapolation, the risk is increased^ jgir otAer clinically signil^|it:systemleM^fets toised for prolonged 
periods of time (Martin et al. 2002; Szefler et al. 2002). ^ , v ^ i^;?^; 

- The low and medium dose reflects findings from dose-ranging studies in which incremental efficacy within the f|^- to-medium dose ranges 
was established without increased systemic effect as measured by overnight Cortisol excretion. The studies demonstrated a relatively flat 
dose-response curve for efficacy at the medium-dose range; that is, increasing tiic close to high-dose w^^id not significantly increase 
efficacy but did increase systemic effect (Martin et al. 2002; Szefler et al. 2002). 

- The dose for budesonide dry powder inhaler (DPI) is based on recently available comparative data with other medications, rather than the 
comparison to budesonide metered-dose inhaler (MDI) that was used in the EPRt2. These new data, including a meta-analysis of seven 
studies, show that budesonide DPI is comparable to approximately one-half the mififigram dose of fluticasone (Barnes NC et al. 1998; 
Nielsen and Dahl 2000). 

- The dose for beclomethasone HFA is one-half the dose for beclomethasone CFG, based on studies demonstrating that the different 
pharmaceutical properties of the medications result in enhanced lung delivery for the HFA (a less forceful spray from the HFA propellant and 
a reengineered nozzle that allows a smaller particle size) (Leach et al. 1998; Busse et al. 1999; Gross et al 1999; Thompson et al. 1998). 

- The dose for budesonide nebulizer suspension is based on efficacy and safety studies (Baker et al. 1999; Kemp et al. 1999; Shapiro et al. 
1998), but no comparative studies with other inhaled corticosteroids are available. It is noted that the efficacy studies did not demonstrate a 
clear or consistent dose-response, although the high dose of 2.0 mg was effective in a placebo-controlled study in 40 infants with severe 
asthma (de Blic et al. 1996). In a small open-label long-term safety study, the ACTH stimulated Cortisols appeared lower in the 13 infants 
receiving the high dose of 2.0 mg budesonide compared to infants receiving lower doses, but this was not statistically significant due. 
perhaps, to the small study size (Scott and Skoner 1999). 

Some doses may be outside package labeling, especially in the high-dose range. 

MDI dosages are expressed as the actuater dose (the amount of the drug leaving the actuater and delivered to the patient), which is the labeling 
required in the United States. This is different from the dosage expressed as the valve dose (the amount of drug leaving the valve, not all of which 
is available to the patient), which is used in many European countries and in some scientific literature. DPI doses are expressed as the amount of 
drug in the inhaler following activation. 
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APPENDIX A-2. USUAL DOSAGES FOR ASTHMA MEDICATIONS (continued) 
Figure 3. Usual Dosages for Quick-Relief Medications (Updates EPR-2 Figure 3-5d) 



Medicatlo 



Short-Acting Inhaled BetSrAgonlsts 



Albuterol 



Albuterol HFA 



Pirbuterol 



90 meg/puff, 
^ 200 puffs 

90 mcg/pufn 

200 pgffe ^ j:: 

200 meg/puff, 
It 400 puffs 



lllllll 



Albuterol Rotahaler 



Albuterol 



Bitolterol 



Levalbuterol 
(R-albuterol) 



DPI 



200 mcg/capsule 



Nebulizer solution 

5 mg/mL (0.5%) 
2.5 mg/3 mL 
L25 mg/3 mL 
0.63 rag/3 mL 

Nebulizer solution 

2 mg/mL (0.2%) 



Nebulizer solution 

0.31 mg/3 mL 
0.63 mg/3 mL 
1.25 mg/3 mL 



uit Dose 



^ puffs 5 minutes 

prior to exercise 
2 jmUs tid-qid prn 



Chiid Dose^ 



■ 1-2 puffs 5 minutes 

prior to exercise 

■ 2 puffs tid-qid prn 



■"^(•liilil 




1-2 capsules q 4-6 hours 1 capsule q 4 -6 hours 
as needed and prior t% as needed anl^^rior to 
exercise m ^ exercise 



1.25-5 mg in 3 cc of 
saline q 4-8 hours 



0,5-3.5 mg (0.25-1 cc) 
in 2-3 cc of saline q 
4-8 hours 

0.63 mg-2.5 mg q 
4-8 hours 



0.0:>.mM/K^ (min 1-25 mg, 
max 2,5 oig) in 3 cc of 
saline q 4 ^ 




Not established 



0.025 mg/kg (min. 0.63 
mg, max. 1.25 mg) q 
4-8 hours 



Comments 



■ An inaeasing use or lack of 

expected effect indicates 
diminished control of asthma. 

■ Not generally recommended 
for long-term treatment. 
Regular use on a daily basis 
indicates the need for 
additional long-term- 
control therapy. 

■ Differences in potency 
exist, but all products are 
essentially comparable on a 
per puff basis. 

■ May double usual dose for 
mild exacerbations. 

■ Nonselective agents (i.e., 
epinephrine, isoproterenol, 
metaproterenol) are not 
recommended due to their 
potential for excessive 
cardiac stimulation, 
especially in high doses. 



» !fey mix with cromolyn or 
ipratropium nebulizer 
solutions. May double dose 
for severe exacerbations. 



May not mix with other 
nebulizer solutions. 



0.63 mg of levalbuterol is equiva- 
lent in efficacy and side effects to 
1.25 mg of racemic albuterol. 
The product is a sterile-filled 
preservative-free unit dose vial 
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APPENDIX A-2. USUAL DOSAGES FOR ASTHMA MEDICATIONS (continued) 
Figure 3. Usual Dosages for Quick-Relief Medications (Updates EPR-2 Figure 3-5d) 



Medication 



Anticholinergics 
Ipratropium 



Dosage Form 



MDI 

•18 meg/puff, 200 puffs 
mg/iiiL (0M5\} 



MDI 



Adult Dose 



Child Dose* 



Ipratropium , "M^: 18 mcg||^Nf ipratropium, 
with albuterol bromide *id 90 mcg/puB'' 



of albuterol. 
200 puffs/canister 
/^buiimr solution 



0.5 mg/3 ml ipratropium ^ 
bromit^and 2.5 mg/3 mL 
albuterol 



2-3 puffs q 6 hours 1-2 puffs q 6 hours 

0.25 mg q 6 hours 0.25-0.5 mg q 6 hours 

2^3 puffs q 6 hours 1-2 puffs q 8 hours 

3 mi q 4-0 hours 1.5-3 mL q 8 hours 



Comments 



Evidence is lacking 
for anticholinergics 
producing added benefit 
to beta2-agonists in 
long-term-control 
asthma therapy. 



Contains EDTA to 
prevent discoloration 
of the solution. This 
additive does not 
induce bronchospasm. 



Systemic Corticosteroids 
Methylprednisolone 



> the ' .^hree corticosteroids) 



Prednisolone 



Prednisone 



2, 4, 6, 8, 16, 32 mg 
tablets 



5 mg tablets, 5 mg/5 cc, 
15 mg/5 cc 

1.2.5, 5, 10, 20, 50 mg 
tablets; 5 mg/cc, 
5 mg/5 cc 



Short courset^btirst":^. « Short courscf^'burst" 
, 40-60 mg/da^as l^^g/kg/da}^,.. 
, single or 2 divided . mffimum 60'^ta^ 
-do^es for 3-10 days ^4 for 3'-10;dajs 




(Methylprednisolone 
acetate) 



Repository injection 
40 mg/mL 
80 mg/mL 



240 mg IM once 



7.5 mg/kg IM once 



I Short courses or 
"bursts" are effective for 
establishing control 
when initiating therapy 
or during a period of 
gradual deterioration. 

The burst should be 
continued until patient 
achieves 80% PEF 
personal best or symp- 
toms resolve. This usu- 
ally requires 3-10 days 
but may require longer. 
There is no evidence 
that tapering the dose 
following improvement 
prevents relapse. 



May be used in place of 
a short burst of oral 
steroids in patients who 
are vomiting or if 
adherence is a problem. 



Children <12 years of age 
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APPENDIX A^2. USUAL DOSAGES FOR ASTHMA MEDICATIONS 

Figure 4. Dosages of Drugs for Asthma Exacerbations in Emergency Medical Care or Hospital 

(Updates EPR-2 Figure 3-10) 



Medication 



Adult Dose I 



Child Dose* 



Comments 



Short-Acting Inhaled Betar Agorii'^* .'l.^^'' \ \ ' 



Albuterol 

Nebulizer solution 
(5.0 va^imL 
2.5 Tug/SmL, 

0.63mg/3mL) 



2,5-5>7iig mry 20 minutes for 
3 doses, then ^:5-10 mg every 
1-4 haii^js needed ='6r 10t>|5 
lyg/liour iontinaoiidy ' 

'liliiiiiip"" .v;^^ii^^™iiiiiiiiiiiiiiiiiiiiiiiii 



MDI 

(90 meg/puff) 



m 



4-8 putsi 

4 hours, tfe^n every 1-4 hours as 
iieeded 



20 minutes up to 



0.15 mg/kg (minimum dose 2.5 
mg) every 20 minutes for 3 doses, 
then 0.15-0.3 mg/kg up to 10 
mg every 1-4 hours as needed, or 
0.5 mg/kg/hour by continuous 
nebulization 

4^8 puffs every 20 minutes for 
clones, then every 1-4 hours 
inhalation maneuver. Use 
spacer/holding chamber 



Bitolterol 

Nebulizer solution 
(2 mg/mL) 



MDI 

(370 mcg/pufO 

Levalbuterol 
(R-albuterol) 

Nebulizer solution 
(0.63 mg/3 mL, 
1.25 mg/3 mL) 



Pirbuterol 

MDI 

(200 meg/puff) 



tee alj^^ferol dose 
See albut^^o! 



See albutel^i dose; thought to be 
IgiJt as pciisnt as al|)uterol on 
^■^^mg basis , 

See albuterol dose 



1.25-2,5 mg every 20 miiTiiites for 
3 doses, then 1.25-5 mg every 
1-4 hours as needed, or 5-7.5 
mg/hour continuously 



See albuterol dose 



0.075 mg/kg (minimum dose 
1.25 mg) every 20 minutes for 
3 doses, then 0.075-0.15 mg/kg 
I. up to 5 mg every 1-4 liours as 
' needed, or 0.25 mg/kg/hour by 
continuous nebuU|atlon 

See albuterol dose; thought to be 
half as gpteiit as albuterol on a mg 



Systemic (injected) Bela^ -Agonists 

Epinephrine 

1:1000 (1 mg/mL) 

Terbutaline 

(1 mg/mL) 



0.3-0.5 mg every 20 minutes for 
3 doses sq 

0.25 mg ever}' 20 minutes for 
3 doses sq 



0.01 mg/kg up to 0.3-0.5 mg 
every 20 minutes for 3 doses sq 

0.01 mg/kg every 20^iites for 
3 doses then every 2-6Tiours as 
needed sq 



Only selective beta^-agonists are 
recommended. For optimal deliv- 
ery, dilute aerosols to minimum of 
3 mL at gas flow of 6-8 L/min. 



As effective as nebulized therapy if 
patient is able to coordinate. 



Has not been studied in severe 
asthma exacerbations. Do not mix 
with other drugs. 

Has not been studied in severe 
asthma exacerbations. 



0.63 mg of levalbuterol is equiva- 
lent to 1.25 mg of racemic albuterol 
for bx)th efficacy and side effects. 



I las not been studied in severe 
asthma exacerbations. 



Ni^^en advantage of systemic 
therapy over aerosol. 

No proven advantage of systemic 
therapy over aerosol. 
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APPENDIX A-2. USUAL DOSAGES FOR ASTHMA MEDICATIONS (continued) 
Figure 4. Dosages of Dmgs for Asthma Exacerbations in Emergency Medical Care or Hospital 
(Updates EPR-2 Figure 3-10) 



•Dosagell 



Medication 



Adult Dose 



Child Dose* 



Comments 



Anticholinergics 

Ipratropium bromide 

Nebulizer solution 
/0^25 mg/mL) 

MDI 

(18 mcg/pufi| 

Ipratropium with albuterol 

Nebulizer solution ^ f ' 
(Each 3 mL vial contfilns 
0.5 mg ipratropium 
bromide and 2.5 mg 
albuterol.) 

MDI 

(Each puff contains 
18 meg ipratropium 
bromide and 
90 meg of albuterol.) 



0,S cvei7 30 minutes for 3 
doses tlien every 2-4 hours as 

needed 

4-4 puBgp rieed'l 



3 mL every 30 mliiiites for 
3 doses, then 2-4 hours 
as needed 



0.25 mg every 20 minutes for 3 May mix in same nebulizer v^^ith 
doses, then every 2 to 4 hours albuterol Should not be used as 




4-8 puffs as needed 



1:5 mL eveq^^20 minutes for 
3 doses, rten ey|;|y^2-4 hours 



first-line therapy; should be added to 
betaz-agonist therapy. 

Dose delivered from MDI is low 
and has not been studied in asthma 
exacerbations. 

Contains EDTA to prevent discolora- 
tion. This additive does not induce 
bronchospasm. 



4^i81pEtl as needed 

^ 4y : . 



4-8 puffs as mmed 



Systemic Corticosteroids 

Prednisone 

Methylprednisolone 

Prednisolone 



^^^^r^ages and c 




120-180 mg/day in 3 or 4 i 
divided doses for 48 hours, then 
60-80 mg/day until PEF reaclicis 
70% of predicted or personal 
best 



1 mg/kg every 6 hours for 4H 
hours then l-?.|(||J^feifdte 
^(maximum = 6^^^^m 2 
ivided doses until PEF 70% of 
:ted or personal best 



..iree ^ -^steroids) 

For outpatient "burst" use 40-60 mg 
in single or 2 divided doses for adults 
(children: 1 2 jiig/kg/day, maximum 

00 nig/day) :lbr. 3jl0 days. 



■ Children <12 years of age 



Note ;J ; 

No advantage has been found for higher dose corticosteroids in severe asthma exacerbationif^i: is there any advantage for intravenous administra- 
tion over oral therapy provided gastrointestinal transit time or absorption is not impaired^/Bil^iial regimen is to continue the frequent multiple 
daily dose until the patient achieves an FEV, or PEF of 50 percent of predicted or personal best and then lower the dose to twice daily. This usually 
occurs within 48 hours. Therapy following a hospitalization or emergency department visit may last from 3 to 10 days. If patients are then started 
on inhaled corticosteroids, studies indicate there is no need to taper the systemic corticosteroid dose. If the foUowup systemic corticosteroid therapy 
is to be given once daily, one study indicates that it may be more clinically effective to give the dose in the afternoon at 3 p.m., with no inaease in 
adrenal suppression (Beam et al. 1992). 
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Appendix B: 
Acronyms and 
Abbreviations 



ACTH 
AHRQ 
BDP 
BMD 

coPD 

ctJ 

DPI 

EPR— Update2002 

EPR-2 

FP 

HPA 

IFN 



iiili 



ym 

MeSH- 
mg 
mL 
NA 

NAEPP 
NHLBI 

NR 
PEF 

pharm, ind 

Pred 

RCT 

SD 

SRE 

sx 

TEC 

Th 

tx 



adrenocorticotropic hormone 

Agency for Healthcare Research and Quality 

beclomethasone dipropionate 

bone mineral density 

budesonide 

Childhood Asthma Management Program 
confidence interval 

chronic obstructive pulmonary disease 
control arm 
dry powder inhaler 
exercise-induced bronchospasm 

Expert Panel Report-2 
Federal Drug Administration 
lorced/expiratoiy volume in 1 second 
tl^aspne prop^nate 
fi5^^1amj[c-pit%|ry-adrenal 

interferpri ^^"^.k- "'' '^* 
pntqi^ip '^^^ 
;iWogi^p|r ' 
^Igiijltriene i^feptqr antagonist 
'^fered-^oseirfl^^^ 
"Medical ^tibject Hea(|li| 
mllllgrj 
milliliir 




not availiife 

^ National'^^lthma Edu^^n and Prevention Program 
I' l^ational Heart, Lung/S^looilnstitute 
'^i^ported 
'^t5e»fexpiratory fl^^^^^i^^^^^ !#* 
ph^aceutical mdustry 
pred%e,d. , 

randomil^controlled tria^^'f^%;^ 
standard deviatidrf ' " 

systematic r%iw of the evideIlm^ 
symptoms 

Technology EvaluatlliJigenter 
T-helper ^^^-'^"^ 
treatment 



For More Inioinianon 

Tho NHLBl ilcciUh [ufonnation CeiUfM is a t>t*i\ice of 
ilio Nation;iI He.irr. I nun, atul HIockI Tnstilnte {NHl Bl) 
i>l the Ni)tioii<il Institiues ot Health. I lie NHLBI Heallli 
iiifoiin.ilioii (Vnti-r piovirJcs iri[onualit>n to tu-aUh pro- 
fessionals, padcnls, aiui the pul>hc aboiu llie treatineul, 
diagTKJbis. aiKi prevention of heart, lung, and blood 
diseases, l^oi more inrutniation. tontart: 

Nl-lLBi Healtli [nfonnalion Center 

P.O. Box 30105 

Bethesda. MD 20824-0105 

Phone; 301-592-8573 

11 Y; 240-629-3255 

l^ix 301-592-8563 

V\eh site: hup://www.nWbi.mh.gov 
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DiscriminaUon Prohibited: Under provisions of applicable 
^ ^ ^^ ^\Mic laws enacted by Congress since 1964, no person \n 
■ the United State-s .shall, on rlie grounds of i ace, color, 
national origin, handicap, or age, be e.xcluded fioni partic- 
ipation in, be denied the benefits of, or he subjected to 
discrimination under any pio.qiarn or acti\itv (or, on the 
basis of sex. with respect to any education program or 
; activity) reccn ing Federal financial assistance. In addition, 

Executive Order 11141 prohibits discrimination on the 
basis of age by contractors and subcontractor-s in the per- 
'5 formance of Federal contracts, and Executive Order 

11246 states that no ledcially funded contractor may 
discriminate against aii\ enrplo>ce or applicant for 
employment because of race, color, religion, sex, or 
^ , J national ongm Thetefoie. tlie National Heart. Lung, and 
Blood Institute must he operated in compliance with 
these laws and F\ecutive Uiders. 



